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Tilt p t t l t t tn t •# tilt btatft ftnfiJM tlit t i l t t t M t • f t 
t t i t i i0 t t t lMMMl tn in t t fMt lMi itt^ ULng t t a tu f f I t i tn t 
•twiltf i t Iwining in t l i t t t ttaptmtft* I t i t ntttwuliiyt 
tiMt ml i lM tilt t t v t i tn t tJOwrttnlplittt.iilitaMi tlit 
• f tilt thlMMMiphttt QitKip t t • ftdiittd C^ t y t t g y t in 
tilt p i t t tn t t f r t iMUt tilt C|y t iwMtiy i t Mtt inMU zt 
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iifttM^wi Miittliiliig Mvanic kM— Hu§ Bttiirt «yMiM»» 
infvitflatf at8*«iM|^yxidiiM ttid •ttitfiat iitvt «!•• I M M 
• i t iMi iliBO^}^!^ f«r Mitiiyil cycftUit and pyvidliit 
MStiQIMMl t t t h t M i r t f l i l g f f iM <iUUnMI%ttlfittlC ti l l t i n m l 
t«fistl« •# ililM«ttil|»h«tt 9i«i|p viteaUMM ttMiisly 
•ii09Mt tliftt ia tilt «wpi«iiM tMf HMNM i t a 
•MLt AtlfttHMiit •£ th* mdmn t» tlM Maplm caUmt 
[ M L J W [liL^] * ^*^*'* ^* * " l ^ * •vidaiiM that th* 
MMt • f •MvrfiMUMi mf tht ^OftwilpiiaU 9<«Mp «• Urn 
•MpiM M U M I i t tflffasmt f io i that afcitiYtd far tha 
•atiaipaiiillug aatal bU ahlagaanlphaWa and tha ftOaia^ 
Mlpliata qsmp htm a tadaaad C^  apnatty in tMaa ma^ 
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httvliv Hit mqfmm zii(U) ^ Otf(U) } mUD* 
Hit lMiitvlM» •# • viiitty t tfifftrwit iyptt 
• f iatcvftiitc jiiiiyinn MMI t t i l l twt rg i iU tBimmiii hat 
IMM ttiMiti in ciaM«tiil|rtwvi« Mii4 nith • vi«iv to 
inwMtlfaUao Hitlt »•<•• «fid mK%m% •# imiitatUii «• 
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tht iMt iM H [sKSO^}^] and Mfada^^Cso^}^^! ] 
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tlMit •intaliiliig tht 9tnn9 ilMt«»lft« ^tMti iM «ia»» 
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2Mf^9 Z1GI4 and QtCI^  d» iwt tihiMt any intatMtiM 
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ant an aalatiaiia •# a tm aiffmatlA itntiamwia vit«f 
tatiaphatiyi tiAf ttiphanyl tin ahUridat ttii^hanyi tin 
indiidat tvikntyi tin alilavitfat tfilMtrl tin tfiaiOaiida* 
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SUHX tania ai* tlaavad yiaiding a tatnvaiant aaiimiyaad 
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OtndtotttMttric tt«Mitt htvt bttn # tiHtd tut 
•n toiutitnt t f t ftw fitlidtt of «sttip (V) •Itntntt in 
HSO^d, It htt tottn ftund that Pd^ tnd P8V3 txt 
txidiitd in tht ttiutitn pce4iicing tht ttttttpondins 
tnyhtiitftt iihitii art ptrtitl iy pMttnttttf by tlit ttivtnt 
giving latlatttiy tht toijiiottt ttitf KXi3^ Iht httit 
i tnittt itn ttntttnt K^* t f tht ttnjugttt ati«i POHX3 htt 
bttn tvtlnttttf* Tht atgnitiidt nf Jf(^ i t hightr ftr tht 
hratt tntifMt Khith i t in tgttnttnt «Ath i t t tnpttttd 
Mi t httit nttnit* Zn tht t t t t t H PGX^f P9t^ tnt 
PCl^It ftmttitn tf tht ttthlt t t t i tnit tpttitt P3^ i t 
ind^ttttd* Ntwtvtt* t ptrtitl i tnittt itn tf PBt^ in 
^OMMUiphiifit ttid htt httn thtttirtt tNhith nty piththiy 
bt dnt tt i t t t ptitr nttnct ^ tht F<-X btnt in Pti^ t t 
ttH|Nnt<i to i t t thlttt tntltgut* 
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haltfgtnt <ZQ} i<—|ityn<H havt iMtn t«fttMl Mi* I t iiM 
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140 
MfWM <H^  titptitlllJl |rilti|rtllJMI Wtf 
««M« lift 
I Wi • 
l i l t iMl l l i iMI •# iMbi9NMNtl|illft%ii 9li 4iVftlill% 
|M l^ m 4iltMNNMlMlMHI%ill8 MMI% IMI littiJl M iiMI MMttMl ttf 
m^ M M H S M I * UMMMI liliiiJnMMdbBlMllNMI iMlVt IHNM iMHMNHMNt>*» 
iSMl CM tbt tatit itf t i lt f M i i l t t 9i I t i i i t aMMi i i iMAJlytit 
MMl H M i!MM|MMMMKlMI ilMMflMMI Itt t tHt l i«Xi i|NMiHHI« flw 
#tMMMI'M4 MUdilWMNI ftMtttMItt tiMMbV #MMMAtiMI lift fet 
MC«o^^ (M i» Hit etft Hp)« 111* Uw» mmim wt ^$mm 
iMUHMMMiMMltMl |4MRMI Hit tttiMNMH^Mi tel%MNMHttMI IMMMMNdUtlP 
6^ iMMHtl)ff to Hit pPtttll% IMHMMMlB Hit C«M MMMMHRf f f 
Mltllttottf# X% IIMI iMMR iHMtilMlttd t t IM> # l t thi H M t iMl l l» 
ti%i tMHRltoiliiii <Kf t l i i tiditiMMfti^tfitt flNNM to iMUrtk ^ n 
Hit tonMI MMMNI AtoMI MRi IMMMMttWitoi IH Mto^ tottd to tR 
I 1 ^ t 
Hit tfttCtfillitlill MmMMMMll IHP tlM WMttJk fe4t 
tillwmttytetit Kiso^^g CM • ab% ei» tip} ^ik « fw 
altomii mititnliig MitttU M M * vii*t Mitftyt cytnMtt 
MiMUMdU Ttit t&iWHiliilk iftnlyiMMi 4ilMi inBiM% H M 
• m i l l M C S G ; ^ ) ^ iN? MtNf^ i fml i t aiii pyslilM 
4iMNi tMUUi ftai lil*iMltfj>yrliltin MMI MHiiKllM HMM^MMNI 
iMwt ttM iwpiitt im iiCso^}^!^ Hkt i«i^ tp«rti« t f 
HMNNI MMimts €ciilttlii kmf§ wMift My swMttSy li§ MNtfMiii 
te lilftM (If jtilmi ftnNI HlWWMHMMdUrtiA itfllMMMMMtolMI^  flBMB 
HMMMlttMMI Ml MdUl 4Ml l^lMi tMMNlSlMlltotf JUhMMtf MdUNMAMI* TIW 
PM^IdtaMi #f ^Nl MIMMMBP^ UMR iMMM lltoiKitt%MI&§ I^Ul •If <^ ttMRI*» 
l^lgfffm H M M ! • • #IMMUlHHdMUl •%'tMilMll( IMP tlMI 
t§ MipSit iWlitiMMi 1lit% UMI MMMI INP • IMMI IMI IS IMI i ^ Hit 
I « l l i I 
m tilt iMtIt •# Hit tlwiWii iMMMiUiP* t i n n In n l M U 
f t i j i m y t iig»liii lii» inmnii mn)} Q4iu)} mWU 
rtm ^mUmtlMmt ^ • msU/^ •€ mHmmA tgpm t f 
•tatt«i ki ililtiiiMlptiiwrit atM «&tli • irtM l» lanKtiUfiii 
pMtifel# liMBMEli^ A ffii i t i l iHIi i t t i i i 9^ M M I (MMI^ iittowtt 
l|Wrt4MI ift this MlWHlt iT t t«< ANMI MMlHttiMteri^ 
ttiHiM itt tut tttirtitut 9i •im fit«p UV) att*! httl itt 
Hfawet |^ ( io^ l i^ ] [ 4> » ; f I iMptttlvtiy to 
Jiytt MtMH^Un <ttll4MRl4t« TIMHHI HMMKltt iMrtWIMI 4M t 
Mi/4 1 ^ tilt tMbtMMMiplMrtll tt itf tt&VMt tfHtMN NMWiidt§ 
M t l M I Md^ tlht tt&Vtttt 9MA SWI^UI HilMliitttMllilftMl fn 
liiltiMid^^tails tfttli Hit tttatt Stcs^ iMtoMMt tiM&ttt 
Ma|AM|*ttA%iM| M t l y « HtMHNMr« A t fctolHM MUMHttlontiAA ttM 
ptlytr t i t t l tn sf ttit t t l«tlf«ti iptt i t t 9»im^}^ mmm 
(tf • itltl l l iMMl Hilt it MMMMMldL Hit t t H i iMt iMA flm tlMli 
I MlV I 
MiykWI iB IUHNHI CUMMIN l^lfiJIS i|MMii4il&# #Wi&MI^ ktNMttlM 
kMhMMM lAlA gM||MMMM|^«|u|'|A gnjiHB M | i M m l i t i A^MI Mlrf t t e 
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1% it now« « «i»il ••UMltlHKl faet that teivtnts 
play «n lapMrtant wlm in dMitfing ttit Midtt •# iw«t of 
tho cNnical roMtlimt* Hommmwf until tho tnd of lULiio* 
tioth tontttvy aoot of tho xoootloiii wovo porfomod OMC1I»» 
•ivoly in aqpiooiii aodlo* Thio auiy portly bo duo to tho 
ptoporty of «iotor ooting o« « «oo«i oolvotlng ogont for o 
iiido vojrioty of eubotoiieoo oral ito o«oy ovailohility tnd 
•buntftiMO* Tho first doootfo of tho twofitioth eofitury 
Morko on Inportont point in tho dovolopiiont of on ttndo»» 
otonding of tho toootiono in othor oolvonto lilio oquoouo 
H^ SO^  ond ooncontrotod H2^4* &f that tiao tho uoo of 
«onc» HjSO^  wto oonoidorolkly oiploitod oo o non^ -oquoouo 
•olvont ond oxtonoivo oi9»lor«tory invootigationo on tho 
hohavioiar of o Imt^^ mnhor of aolutoa noro eorriad out 
in thia ool¥ont utilising otyoaoopic and conductoaotric 
toohniq^aa* Lator i t «Mia roaliiad that tha roaationa 
«hiah woro net poaaihlo te ho oarriad out in aciuaoua 
aolutioM aould ba foaaihla in nonHiquoouo oolvanta. 
UntU tha siddlo of tho tiNmtioth c«ritttry tho aheioo of 
tho aolvont for a rooation tnaa BMC^  rathar arbitrarily 
and of ton «dth l i t t lo aonaidoration of ita affoot on tho 
rata and tha courao of tho roaation* Invootigationa alao 
t 2 t 
•hMMd th«t tiMi ififlijmne* of th* tolvint Muld indtdd I M 
pmfound ftiiil tht ehang* •£ th* MivMit ^tangM th* •nt iz* 
«•«*•• •# th« jr««ctlim« I t MM tlitjrafox«f cwMicltrtdl 
•M«nU«Jl to tHooM tht tolvtnt of tlw xtacUon jiftdicl-
•iMly. Tilt ipMiing tip •# the p«««lbiliti«« of divonifyh> 
ing th« trnmo of roACtiofio toy tht uto of t i t i t^^ t non* 
tqiitoiit tolYont Ofouttd ^i t i i ittsott of many eh«ii t t t t»-
iMjttft Urn ttiidiot of tiioh tolvont tytttMt mud uXtieuittly 
o now f i t i d of xooooxeh towsgod* A nmbor of noA»oqiioout 
oolvonto vit«t Ottlplmrio tcidf diotUphiirlc «cid« liquid 
OMMoniOy liquid oiiiphmr dio«ido and liquid hydsogon fluo» 
vidt otc* ho¥0 oinot COM into uto ond of emirto thtix 
odvonttQOO oxo now woU known* Cortain ioniting stxong 
ooidio ooivonti vit«f hydxogon fiuoridot fluorooulphurio 
•cid And oulphitiic ocid hovt oito boon thown to oct at 
omoolitnt fitmrinatifigt fiutcooulphonating and tulphona* 
ting agonto and a vavitty of novoi otopoundt of indut-
ts ia i i^Mrtanoo havo boon tynthotistd thxough thtix uto* 
i t i t thoxofoxot ai^aront that with tht uto of tuoh noiv* 
aqutout ioniting oMdia hat not only hxoadonod tho toopo 
and psotpoott of tynthttie inosganie chtnittry but htt 
t i to incsoatod tho nunbtr and typot of thoorttieal 
ttudiot* that can bo nado in thtto aodia* 
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into ttm— aajor «!••••• vix«t pxetit* «pxotlc and co* 
•minatino toivants* 7h« •txeng ionising aciilie aodio 
••g«t liquid hydiogon fluoxido* fltioioottipiiuarie aeid« 
•ulplMiric aoidf diaulplMiric aeidf talanic acid and aupar 
aeida aueli aa sSbF^^HSO^^ SbF^^H^SO^ «nd ShfF^^ZSO^-ttSOJF 
art mm* Saporiant pxotio aoivanta Mhataat liquid tuipliur 
diosidOf teoBina trifiuorida and antlaony panti«hiorida 
azo aatagoiitod aa apxotic aoivanta* DIaathyl fezaaoidat 
aattonitriiat pyzidinti aeaiamida and phaaphoxyX ehioirida 
aatva aa aoosdiAatinQ aoivanta* 
Tha psoaant work cenearna tha atudiaa in chlozo-
Miphuric aaid aoivtnt ayatan* ChioroaulplMiric acid ia 
taaogniaad aa a vary atCMig ioniting nadiiaa ivhich is 
intoisadiata in atimigth to that of auiphurie aeid and 
fiuoioautplMirie aaid. Owdns to t)ta atrong acidic natura 
of chlozoaulptHirie aaid and conaaquantiy tha iaaat baai* 
city of ita aonju0*ta haaa ao^Ci**9 aect of tha organic 
and inorganic aoiutoa bahava aa baaaa in thia aoivant 
ayatam* Fiarthataorot fonatien and atabiiisation of tha 
poaitivoiy charged cationic apaciaa a«g«» cartiocatiovM 
m¥d aovorai poiyataaic cationic apaciaa nd^eh arc atrong 
iovda acida can ba atudiod in thia aoivant ayatam* Xnapito 
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of poMMtifig tueh IntoMtUng And itMfui ps«perU«« 
elil0X0titlplii»ic aeid ha* not boon isuch oxploltod M a no»» 
•qn^mtm folvont tyttM wii«i«M e«B«}ax«UvoXy auch moro 
•ttratien IIM b9m paid U other otiofio acidic nodia liko 
•ulphwric acid» fiiaosoaiaphittic acid and diauiphuric acid 
in thia rogard* 
Xt iOffia appcepriato* to aontion tiara tha iMpo»» 
tint wozk dona oo fax in ehiozoauiphiirie acid* A thorough 
Ottrvoy af tha iitaraturo raiavant to tha praaant work haa 
boon tOBnariBOd in tha foiiowing paragrapha* 
VNadon^  for ttm firat tiao dataninad tha apaci* 
fie condiictanco of chioroaulphuric acid and auggoatad i t 
to ho a good ionising ooivant* fiarr and coiMorkara^  foimd 
that HSOja hohtvoo aa a woak acid in 100^ H^SQ^, In 
ii^piid HCi aiao a aiaiiar bahavioiir haa boon indicated by 
waddingtoA and toworliofa^* Paul and caaiorkota^ carriad 
out tho eonditctanotric noaauraoMnta of a tmi organic and 
inorganic ccnpotmda in HSQ3Ci and propoaod tho foilowing 
•odo of iottisation of tha acid t 
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fi»Wnio« and CIJPUM* confizavd th« above m<i* of 
ioniiation of Uio «el4i from eonduetomot^Ct tranapox^ t 
ftmfit and dtnaity maaauraaant atudiaa on Uw aoIuUona 
•f alkali aatala aiid alkallaa aarth natal chloridaa ami 
on tljoi* aia#jraaiapliataa in ^Uoxeaulphiuric aeid* Thay 
htva imUtatad that thaaa aolutaa tMHiava aa atsong 9X99^ 
tmlrtaa ami ai« «anplataly ioitiaad aaceidiiig to tha 
i^Xlmdni ganaral taaation 1 
m^^ • UHSO^ a ——' vi^ • n s o ^ * • nHa (2) 
ttCsO;^)^ *•*--» M*** + n^jCl** (3) 
M • alleali or alkalina oarth aataia* 
n » I for alkali aotala. 
a • 2 for alkalino aarth siotala. 
Oil tht iMaia of aommotaBotrie atudioa on aolu-o 
tiont of ac«Ue odd* Hanteie aeid» p«.«Binobontoia aeid 
and p-^hwiylM* dionina in thia aolvMit» thay infarrod 
that thoao aoltatoa hohavo at alopU bm— and undorgo 
ptotanfttion in tho aolution. It hat aloo boon ahoMi that 
aooUo a«id and bonioio aoid undoigo ttonopratMiation on 
oxygtn otaw of tho earhonyl group whUo tha pmmimht^ 
toio odd and p^phonylona-diaiBina ara diprotonatad »• 
ihoon hy tho foUmiing raaetloas t 
t 6 I 
• isobar (6) 
• 2£03a'" (7) 
Ihty «lte indieottd^ that th« conditcUvity of 
Uw MliiUofw of •jrgiftiiic «fid Intzgtiiie toluto* in elilex«K 
•tOplMBrie Mid VMS tm^ 9»Mt«r tii«i ii»ttld hav* btMi 
M^ MMttd i f tho only sonixilMition to tho eonduttoneo «»• 
ffOB nftSMl diffttoioa oontioUod ttmntport pxoooos* thoy 
oiq i^oinod this by ottogtoUnQ tiu&t aott of tho ourtont in 
tlM tolttUoA io ««rariod by ohloiotyiphato onion (su^a**) 
mi/w «iilocooiai»lMt!ric ooidiun Um (H2S03Cl^ )» Hw iono 
of ooif«4iototi<Uont whioh eondiict by on obnMcnoi proton 
trinsf99 nMhMiiM tiiailMr to tliot found foir H£C^  and 
H3SO4 ioM in onlpliKirio a«i«^ and so^r and HgSO^ F* iona 
in fliaoi««iilf»lNiri« ««id^« Ihia asiaoa fion a Gmtthiaa 
typo imain sotiiMiiaa in ithich piotona ara tvanafonrod aiimo 
tKo oiiaint •t oolvant aoiocttlo* Tiio plMmanonon ia alio«rn 
dlprwiattfal Ir f^^ chlosoaulphato iona in tlio figttro bolowi 
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Jt. ... lhown .., RMiftiOft and c.t.zua8 that th• 
apeclfie COIIdl•ctance cunea fN but-. •tnnU.• am; 
calclwa cbloft~Ulphate. lie ach below h c:ontNctann 
cuve for dlllett.c atanduda P-•l~lo acid and 
p.pbenfl...UMI.ne. 1'heJ IUOQ .. ted lt to tMt dUe to tM 
fo-Uon of &on-pais's 1n the MluUoM. The 1on-p.U 
,..~u.n IJ)Mlallr tor divalent Mtal 10M of .. 11 I'..U. 
1ft cbloJ:oau1phUI'1o acid aoluUona •••• to be cona!a\en' 
wl\h \M low dleleculc conatant (E • 60} of thla Mlwnt 
.. ...,anct to that ot •u.lphurlc acid (E. • too) and 
I 
I 
I 
I 
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flUMOtUtpHuriC ««id (dm taO)« TiM C»llttfltl«ti0fl • / tlW 
fmM ^awc t^ulplMitt ient in MlutlMit Miiieli «i« oainly 
f«ap«iuiibi« fo;r «oiidii«tiiig «tinptfit« !• gftnfqwnUy c«tfy€«d 
l>ir tiM i9fi*p«iriiiQf iMdlng to « tifnifitARt dtei«ft«# in 
tht ^^Miflc •ondiMitaiie* pt th« ieitttiont. 
Tilt foautiwi and tt«l>Uis«tiea •# tlw eationie 
•p«ci«« SaClj MMt T«Cl3 tm « ttAbla •fitity wMt for tho 
firti tlfl»f indioctt^ in ehlMwoiil^ iittrit oeici Mlvont* 
llws* MtioM wtf« pmdliicocl in Mlution fion tho ionia** 
tioo of tlioiv vt^poctiv* t«tx«linii<i«« in cmoxotuiphtfitie 
Mid fttoosdiag to tho foilowlng Yoaoiioitt i 
Toa4 • Hso3a s s : Toa^ ^ ^ 3 a * •> Ha (9) 
Tho bolMVloyr of • lovgo nmbor of diffovont 
tffp%% of toBpowido acting aa iMOoa in dilexoatiiphtiria 
acid tiava iMon ataidiod Hy Zaidi and Siddiqi^* Thoy have 
eatviad out oonduetcBOtHCt n*a«y*t and yit»iMrioiot 
apoatioaoopic atudioa on aoiationa of a fow anbatitutod 
dorivativoa of ucoat caibatidOy cadiatono and tlioir 
thiownalo i^oa in diiosoaitlj^ iiGric acid to dotomino tho 
actual aito of pxotonation in thoao com>oitn^ « Zt Kaa 
boon ahawn that thoao canpounda undM o^ a coGopioto 
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l^x«toiiaii#n at th« ox7g«n or th* tuiphiur atoa of th« 
Cjurbofiyi or thioo«ibofiyl gxoup and a partial pretenatian 
alao oatttra at tha nitxagan atena of tha amine ozaupa in 
tlM caaaa af catbatidat aaztoaiana and thaijr thioanalogi»M* 
niaaa authara liava for tha firat tiaa inctiaatadi tha 
fasaation of tha hithartofara aiuaiva oiyaationie apaalaa 
•f antiaony and biimith i«atf StiO* and BIO'*' from tha 
ianltatlon of thalr triaxidaa aa wall aa asychlorldaa In 
ehlaioaitlphiiria acid acoardlng to tha fellavdng ganaral 
raaatlona t 
i^ jO^  * JKso^a «--r omm^cx * H2SQ4 t- Ha 
mso^ P"»* m* • so^a* (10) 
Moso^a '^"'^m* * so^a* (it) 
M » Sl» or M* 
X « Cl» to or !• 
Tha diaaoaiation aatMiant^of thaaa oxy^kl«soaulphataa h%« 
alao boMi avaluatad hy thaaa authara* 
It haa baan indlaatod^^ that in ehloreaulphuric 
aaid phaaphoxva pantoxida fama protonatod phosphoric 
acid and plwif^ iiiYyi chloxid* i t iii«oeipl«t«ly px«toM%<td 
•ee«s<iiii0 to tht x««cUon givtn by •qftiatient (12) and (13) 
x«tp«cUvai]r i*#»» 
• aso^o* • Ha (12) 
poGi^ • Hsoga ~!^ i^ QHa^  * a » ^ * ( u ) 
Tfw bMic iMiisation CMiataiit of the c«!ijii9ata 
a«id IPQICI3 '^^ ^ ^ '^^^ •valuat^d by tlMta authora* Tha 
partial pvotanatiM an ^ta oxygan atao af tha pliaa^iexyi 
ahiaritfa »aa alaa iiutlaatad txom tha P^ ^ iMi«r« apattio* 
aMpic atudiaa af aalutiana af pha^haryi haiidaa in 
^dasaaulphiiria aaidt aanriad by waddingtrnt and aaiiaYkara^ *^ 
Fxan aandttctanatrict A«M«X* and i«r« apactxo* 
aaapie atitdiaa 9n tha aaiutiona af a faw eaxboxylia acid 
anhydridaCi zaidi and Siddiqi^^ hava atagaaatad that aaatic 
and hamaie acid anhydridaa bahava aa a atxeng baaa and 
f a n amy catbaayiic aeidiin ian ( a c c ^ ) at ahawn baiaw t 
R(C0>20 • 4HS03a «•—» 2HQ0^ • ^ S ^ * aSO^a* (14) 
fi - C^ Hj •» CH3. 
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Th« dieairboxyiie «eld anhydri<l»t vix*» tuceinie, phthalic* 
d-nlU^hthaiie and n«l*ic acid ai^ydrldos hw txHin shoMn 
to b«riav<» 89 vmtik bM«8 in ctaore«uiphtirie acid and fom 
tha ednraapending intraDniaeuiariy hydi09*n bandad prota* 
natad anhydride* 
Tha bahcviottr af a faw tubatitutad aulphonaat 
atilphoXanaa» aulphidaa and diaulphidtoa in ehlaxaaulphuxie 
acid tiava baan atudiad by Paul and eeworkars' • Thaaa 
aoitttaa hava baan auggaatad to batiava aa alapla alaetra* 
iytaa and undasga protoaatian in ^iloiaaviiphuric aeid* 
Tha alkyi aulphaaaa vit«t diiriathyi» diathyi and dipxopyl 
aza attongar baaaa having tha aami baaiaity whiia diphanyi 
aulphana bahava aa a viaak baaa* Howavart in tha latar 
aaapottMla on intradnction of an aXactzon tvithdraidng gxoHp 
iika nitxo gz««p («*^) in tha bomano ring vit .t in 
4Hfiitco and 4»4*«dinitro ph«iyl atdphonaa tha baaicity ia 
furthav daoioaaod* Xt haa baon Miown by thaaa atithora that 
totraaothyi aulphana ia laanapiotonatod vihoraaa phanyi 
auiphwryi chloxido and attlphuxyl ahiojrida bohava aa a nan 
alootMiyto in HHi3a« Tha aeiuta diphanyi atilphida ia 
aaapiatoly aanaprotonatad and tha axtont of pxotonation 
tfaataaaas tvith tha intio<hi€tion of nitio gsoiiv> in aach of 
tho bomano ringa* Zt haa boon fiurthov ahovm by thaaa 
woxkora that tha aitaa for pxotonation in aoluto 
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4t4*«Kliaain»* 2«2**di«E!iifi9 and 2t2*«M]initz« diphcnyl 
•tilphldtt ar«» imrntrnx^ not e«Kt«ln in «hi«iotttl{>htiric 
•6ict« 
R«t«nUy9 fxoBi Vm— laldMretoriot Zdldlt Siddiql 
and wm^Lmnt^^^'^ have eaniad ottt tli»s»itgh invtaUgatlena 
•n tlM bahavioiur 9f a variety «f aoiutaa in etil»i«aiil|»hinri€ 
acid* It Haa ba«ti ahoim by ttum that iodina and a few of 
ita canpotuMto vix«t Kit Id* HXO3 and J^O^ ienize in chiovo* 
aiilphiixie acid pz»dii«iii9 a at^bie cati^fiie ^eeiea I3 in 
aolutian atf««diag to the feiiovdng re^tiena 1 
aijj • 4t^03a *-—' 21J • ^ • 2Ha • ^so^* TM^^QT' (id) 
1^ ; = t iS -^  I2 (16) 
4 i c ^ 3 a "Trr 3^ * x(i»03a)3 • 50301"" • 40^ (17) 
HIO3 • 2KS03a T-T' lt*2^3^ * ^2^4 '*^  **^ 
4IQ2S03a *— -^ 15 • l(S03a)3 * SOgCi* • 40g (18) 
ac i + 8iiS03a " - " ^ i j * 2 ^ + 3IC* • » « 2 ^ 4 * 4Ha 
• 4S03a' ' (19) 
t U t 
• ii03a* (20) 
2o<Sin« vilth the oxiciizing agtnt p«t«t»iun p#:rtuiphat* 
(Kj^^S^* i t ham h—n IntfieaUd thai th«rt U a fesaation 
of I**^  and Z^  cationa vihlchf iia«i«¥art yiwlas^ * <il^cap«»» 
tionatian to ylai4 a ataiaa X^  «ation and USQ^CI)^ 
a«—yding t» tha faUowUig vaactlofM* 
^h ^  ^h% '*' ^^^^$^ 
tozg '*' ^ V % "^  soHSQ^a 
i&Zg ^ ^''^^ '*^  amia^^a 
101* • 5^2 • JKA • 8K* 
+ 6K* • Sli^SO^ •16a03a"'(22) 
r 10X3 • 3SCJ2 • 6Ha • 4K* 
• THjSO^ • l4Jii03a* (23) 
r X3 • x(so3a)3 • &03a" (24) 
8xJ • a&o^a* s r ^xj • x($U3a)3'»- %SQ^{») 
4X* • 4S03a*" 
Xodlna trieiOorida ylaldt XCI2 eatloiw Tha fosmatlon of 
X2CX^  aatlan in ahiaxoauiprMric aeid aoXtitien af I2 and 
XCI3 at ttia aaia ratio I2/XCI3 « 2*0 tiaa baan indiaatad 
acaardins ta tha foiiowing raaetian t 
t 14 I 
-r 20Ha • 3X(S03a)3 
^^  4.^ 2^^^ • I I S 0 3 a - (27) 
THiy^ ^ tiav* alto canr&ed out eenduetoBMitric 
ifivMtigatiotit Ml •olutlont of hydratlnt stilpluitAt phtmyl 
hydfftiint «iid • tmi tmbtUtiit^d ph»nyi tiyiinsiM In «hlox»» 
•nlplnnric acid «dth « vi« ;^ to dtotoxmlfiing tholr roXotivt 
teoicitiot «ilth Yogafd to tiio fosaatioii of • <iipsotonattd 
•pooiot* It hao IMMD rof>oxtod that phonyl hydsaslno and 
1«napht}iyX liyiteatlno tmdoz^ o cooploto (Upjotonatlont 
a^cesdlng to tiio foiXovdng gonoraX roaot&on i 
a «• NH • Mij '^  aMSCi3a ZSZ ^ • N^HJ • N^HJ* SSO^QX" (2») 
R • C^ Hjj or C , ^ ^ 
MliiXo for ritN*«*tfl«othyX phonrl hyciratino a partlaX dipxo* 
tonat&on KM boon liMSicatoci* Hydrasino auXpiiato and phonyX 
hydraiino hydzochXorido havo aXao boon Mig90otod to ionlM 
in ohXoroauXpliiirlc acid to yioXd a dioationie apoeloa aa 
foXXoiadngi i 
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Tit* •]tt«iit H psotonatien in atf4«diiiit3roph«nyJL hyilv«sliM 
and 2»S»<ilcliioiiOf>li«riyl Kyilrtslii* i t Mbttantiikliy iower at 
mapaxmi to Hiat in phmtiX hyrtraiint Mid only aonspYotono* 
tien twt iMon indieatod in thio ««••• 
Th* bofeavioiir of tlio toiytot Sf s« and ta in 
ehlaxotttlptiitvia acid liaa aiao be«i invaatiQatad in thaaa 
ii^a;rata«iaa^^^®« F^ ron the camfeiatflttatrie and U«V«* 
viaibia apaatsaaaapic attidiaa i t haa ba«n fattnd that 
^liosoatiiphifltie atid i taai f ia eapcdbia of aiddiiing tliaaa 
aiaofanta ta yiaid palyatamie aationia ^aaiaa vis»f S|^ « 
^4^* ^ ^ * ^ ^ *^ ^^* aontaining tha aiananta in law 
axidatian atataa* I t haa aiao baan ahami that tha oenduo* 
taaatrie Mdo»»titrationa in tha aoivant can ha caniad 
out hy tiaing auitahia oxidising aQonta i ika K^So^* ^ * ^ 
and Tao^ t^hd tiia cationa of Xmmt oxidation atatoa havo 
haon aheim to ba fttrtha* oxidixod to ^ and '*4 oxidatiim 
atatoa daponding on tho concontxation of the appsopriato 
oxidixing agonta in tha ehioxoataphuric acid aoiutiona* 
I t haa hoon aho«m^^  that tha aoiutoa V^ Q^  and 
VQCX^ hrtiavo — ^mak aiactroiytaa in ^liosoaulphitric acid 
pxoditcing a lHeo«aiiah»rad coiouxad aoiution charactayiatic 
of tho aoivttiyaad pontavaiant vanaditas apaciaa 
H [ V D ( ^ 3 C I ) 4 I accoxding to tha roactiona ahoim hy aci^tiona 
OO) and <dt)* 
t 16 I 
ft« a weak ««id •# this Mlvant tyttaA !•••» 
K VOCSO^a)^] • HS03a ; s i HgSOja* • V0(SO3a)4 (32) 
an th« bMit •£ «ofidhtetQtt«tri« and aiMictgopiiataBatric 
invaatlQatiwia^^ M I toXutlon'ef Ha\^ 3 Mid ^ ¥ 0 ^ in chlttxv-
aulpiiiKrie acid« i t haa baan ahawn that a aiaiiax toxmm 
cai«iisad aoivalyaad pantavaiant apaeiaa ia t^m/^ in tha 
attiiitiima* Tha f«lia«dn9 aiodaa mt raacti^n t^jt thaaa 
a^iittaa in ahlassaulphiiric acid hava baan aimoaatad i»a»e 
• ana • so^a- (33) 
M • Na Mr HH^* 
yQiso^d)^ • so^a* ~ T > ^ ^(soja-)^ (34) 
and tha #vataii raaatian t 
ttW3 • THsOja *•"*-» H [ ^ (soga)^] * m* 
• aHgSo^ * swa • so3a"' (35) 
t 17 I 
Xt tiM tomn 9ht»m tMi tM btwm i^ >«ei«« ! • uiitUM* and 
on •Uncaiig t^t • long tloM Uovtiy MRVWU U « atabl* 
grMA «ol«it»ttf •elttUtn eofuiittMt with tht fesiiatiMi of 
• tHv»l«flt VWMatti •pMlM H [vO(S03a)2] ! • • •# 
H V0(£O3a)4l SSS H [ \«^ ( i i 03a)2 l * 2SQ3 
^ a^ (36} 
T M alwvw B*nt&«fi*d ^xmn ip«eiM alto bohsvMi — a waak 
acid in thia aaivant tyatam acaoYding to tha foiiOMing 
MOOtiOfl g 
H ^(soja)^] • Hsoja p^ HgSOja* • vQiso^^jf)^ i^) 
Tha aald ionisation aonataat K^  of tha giroon 
apoc&aa and oqiiU&brtwi conatant K^ for tha roaction (34) 
hava alao baan ovaliiatod hy thaaa authora^^ itaing the 
oiqpfoaaiona i«a«t 
• [H\^(so3a)j 
or « ( Ig-I , )^ /|», (39) 
and 
^ [vo(so3a)4] 
© r - J j L L « (41) 
(1->^l) 
t 18 t 
It Hat b««fi fwrthtr thwin by Hi to ituthon that the 
pio^iict of K^  met 1^ 9iiftt an •xpyMtion which ean b« 
ii«*fiil for the cvaluatiwi «f th« tmUpx^X»lf%%M eomtaiii 
#f tht MllWRt HSC^a !•••# 
( f - ^ i ) 
Xt iw« tho fijrtt rtpojrt fttx th* •vsliMtion of K • / th« 
Mltrtni thlMMtilphittlc ftdii* Th* tt«<^tiif« • / K of 
th« Mlvwfit i« 4*99 j^ 0 * ^ X %(r\mUhq"^ Mhieh i t quit* 
i M l l • • tOipMttf t* that of 100^ ^ ^ 4 ^ * ^ •nd eoiifiim 
that tha Mttaianiaatiofi af tha aoivant ia aaaantiaily 
aaapiataiy nptaaaa^ avan in «liiuta aalutiana and imlika 
H2SO4 atitapaalalyaia waold nat vaiaa any j^ iahlam in tha 
intaipxatatiMi H aanditatanta saaanraBanta in diXuta 
aa&utiana* 
Tha aaittta potaaaiun patnanganata and potaaaiyei 
sMiganata hava haan ahanwt^  to yiaid a aiaiiar ox«aniah> 
t 19 t 
ytll€N» «olMur«d tilgiily conAaetliig solution* In ciil«jro«iii» 
iMuttic i«i<{ &wmx^tiQ to tht foliewliig v«Mtiont t 
• Hca • ^3Cl*' (44) 
• ana • asoja* 
4Ma(Vl) ^S=±MllUU) ^ auniVXl) (49) 
Iti&t iMptayitiwfit ip««i*s itf l»»ii«v<«irf unctabJl* and on 
otomiinQ €i»cMip»ooo XMUIUIIB « staMo eeloutiooo 
•miptwn ooUd •• tlioiin IMOOW I 
MflO .^so^a -f « i s o ^ -7T' MiiD»so3a • 2SO3 ^ s a ^ 
• 2H2SO4 (46) 
Tho obovt Mii4 hao Iwon ^iarMt«riiod «• o totraKodrolt 
hifili i^iii t^tciot tMYingi on uncoenon 4^ oxlitoUon ttoto 
of aontionoio &«o«» OMaont chiotowaphoto Mongonooo (111) 
(MnD,SQ3a). 
Tho oynthooio of «# hithnrtoforo lodtneMif 
dmniiai (VZ) toapound [<iio«olii«(«liloxo«ulpNito) 
^uroBliM CVI}] Cx02*(^3^)2 >UM rtconUy boon roportod 
Wf Siddiqi ond eowovkoxo^**^ utUising tho oolvolyUc 
I 20 i 
9»«<tlttiui of €hz«ayl chJLorl^ and ^uroraiun trioxlde with 
cia«x*«ulpliiGri« Acid a« fth«wn b*lam t 
ClQ^a^ -^  m^Q^d «7—» ClQ^CSO^CI)^ -*• ^ H C I (47) 
QBO^ • SKSO*^ ——> arQ^(S03a)2-c ^^ SO '^t* H a (4t} 
I t ti*» towm iiii9^«ait«d that ^ M «I>#V« ip«€i«t ! • «iit«ifM<i 
M • aM»»gv«9ii anearpheus Mtll^ i f th« MAction i t 6«xri«l 
Mit at • twptgatiig» Immt than th« XMn t«^p€rattur« 
viMrMt « IOVMH €oi»i»«<l esysUiXiiM • • l i d is affax^teclt i f 
the vtaetiAfi i t {»«xfezsMd atNiv* 60*C« Tht tt»M*9M«ii • • 
«f*U «• t M barovA i^teia* haw lM«fi tlwiin t» b» chtnieaiiy 
I I I * urn* if>«ciM« I t hM bmn U^9m%M4 that th* chi«io» 
•ti&piiat* fVMp i« €»v«l«iitiy lmMi«d t» th« tlif«iiyBi» tiath 
that i t K M • i««Mt«fi c^ AyMMtxy and tht tttucturA ^ 
CxQ^CSO^}^ M y b« thewR M U i i w in fi^um t 
a a 
s • $ 
/ N \ 
' \ : \ \ ^ 
^O 0 
Or 
Fig. IB 
t 21 t 
^Mt tlW Mitt •€ t»W 
t««4Uy in iiiltttMniliHiii«i« «Utf Qiviiig ff«<Mi«h»«r«iQ« 
Mioiiswct hiti^y ««MiiMUiiB MlutioiM «iiMrftttiritti« •€ Urn 
ftailAUMI 9i CtO^iSO^)^ tA t iM ••iKt&Ofl •««««€tlflO tO tlM 
MMCtlMIt f^V«n iMlOW ! * • • # 
* w^so^ ^ a^jCT (49) 
HUM* •AltttUni on •taadino twiim aff^i^td tlM iMlatlMi •# 
tilt MM dl>Mllit(<tiiM»>taph»t») Cs(VX) •«ni>oiiiid Mid i t 
tiM h—n MiggMtwl that th« Mivvlytit iMttions (49) Mid 
(90) CMi alM bt utiiiMd M « pM»iM« tout* for tht 
•ynthMit H th* n>t«»gMMi M wtli M th* teMn aptciM 
da^ Midifig en th* oM^al tmpmwm%mm Mid iwt cMiditient 
Mtl^MtiMiy* 
Th* ftMBUtiMI tf • y«li««» MiMVtd MilttiMI •€ 
l—a t«trM«t«t« in idOozMtUli^ iitsic aeid •ioiiar to that 
foiMod in MtliMiiivie a«id twa au^gaatad by Giliaapia and 
toMtk«ra^ to bo Ata to tha fonatlMi of aolvaiyaod 
totravoiMtt opooiaa bohavioo aa a wooiB aeid of tha aoivant* 
t 22 I 
H>wt¥igt x*««nUT Si i t^^ «nd eowBxk«n^ <«m»<t out • 
§y»t«MUc ifiVMUoatiefit on toiuUMit •t % tmt Pto(Z2} 
i^{c^QOO)^f f%o>2 Mtf Pli^4 In KSOja «Mt tlwy H«vt 
cwifixasif tlMt ttM y«lJUMr c«i«iiz«d tsliitioiM px9tS»mii iff 
tlMM tOiliit*t in «iil«xMiill|^ liiittit «eid ac« ilias««t«rittlc 
•f r«th«r • Pb(U) ip*ti«« i«««f PtoCsOjCD^ attexdiag t» 
FtoCaijcai)^ 't^  ^fisoja 
pb(cH|0aj|)4 '^  i^t^^ci 
l ^ ^ 4 * f^iSQjCl 
• isobar (51) 
H)CL| f 2HS0gCi s s : I^CSO^}^ ^ Ha 
• 4CH3CU|l^  • 4S03a* 
• 211a • cig 
(tKI) 
(53) 
FbO^  * ^KSOja = s Pt»(^9Cl)2 ^ »i^^ • O^ (54) 
(55) 
Tlw tnlvnlyMtf t^tci** Pb(6Q3Cl)2 twt l^ *«n itnlattd in tM 
f«ia sf a •tatoit eaiaiariaaa Mlid itvm tli* abev* toXutiant* 
i t Kat bmn atwvm fson tha i«r« apaainia af thia aaiid 
tmpmmA that thaxa ia an inataaaadi eatiaft»anian inta»» 
action bttmaan tha aKiajcaaiOphata qgwp and l*ad audi that 
I 23 t 
a cevalMt b«adifi0 txitt* MtMM thin MauiUiig a m<^ ieft<l 
c, tvaMtry •f tha thl^cQtiiipliat* groqp. 
It i«t tiMMf«s«« <MU appMTWit that tha chloxo-
atOptMiirit aci4 ia not an&y a auitabla aaJlvant far tha 
atwSy af tha aadaa af ianliati^n af variatM typaa pi 
at9«fkie and Inasganic aalutaa but aiao a auitaiaa ehlaio«> 
aulphanatiag agant i9x tha aynthaaia af novai matal ahloza-
aulphataa* 
A tmi lap^rtant phyaiaai pr^>«rtlaa af ehlaraata* 
phMTle aaicf axa tatouiatad balaw t 
BaUing point 68*C at 2«7 an (27) 
" •^C at 21 •» mm (20) 
I92«g at 760 tm (27) 
ualUng paint «-80*C (27) 
Danaity 1*741 9Ve*6« (29) 
^^aaaity 0.0243 p at 2&»c (30) 
Diaiactria aanatvit 60;^0 at 14«C (31) 
Maiar auaaaptibiUty 46.60 (29) 
Spaaifia haat 0,282 eal/ga (32) 
spaaific aancftiatanea 4*0 x 10*^ Oha*^ QsEr^  (5) 
HiBMatt aaitfity vaiua •t3,80 (33) 
t 24 I 
Ciii4»*«MJlphi»i« Mid hM « r«i«Uv«ly nueh l0imw tx—Mim 
point M €tap«nd t» •iilplMsi« ««i4t thiMi •nibling out to 
•tiMty th* ps«t»Bation ef b»— in ttiit ACid «t low t«ap*» 
MtiiM At wlii^ th* pxoum •iiclMinQA botmwi solvent aoX** 
«tti«t and t«njii9«t« ««id i t oiniBiiMd* HanmwXf iew 
fs««;dUiQ ptini H tiM acid i iaiU IIM ccyMCtpie ttudiM 
•n tlM tolttUww* 
A d9tnil«d murvwy •£ th« literatitm rvvMiit that 
i^loi<Miiiplitici« Mid hat aian l>a«n invatiabiy ua«d in 
vavimta itiditatriai pxo«aaa ••9«» a« a catalyst far tha 
p«i|»arisati«n sf tarinwuia^ and di^ Mthyi tatmliydiofiisan^ 
as a watting aganta in aei<Usine af all malla [ GaawMit 
• U ^ t Castar a i l^t Paa nut* Safflowsst Haioratt Osttnno 
saad oi la^ ] and aa a sulphanating agant fair variaus 
typaa af aiganis aanpoinida^* It is indieatad that aalti-
ti«ia af Tici^ in ahlaiMiilpiHirie add nay ba usad as a 
ptttantial inaactiaida^* IHa aalutiens af 0«00<li«0»f .^  of 
Qp^ ^ and 0»04»0,f0^ af rad laad a«ida^ in chUzoaulphiiria 
add havs baan caparttd ta ba itsad as an affaativa sana» 
aian inhibitor far stad and dtsaidun eyllndaz usad in ttm 
^»adfiad typaa of induatriaa* A faw af tha ahlaxvsulphatsa 
a«g«t pdyathylana ^aaxawilphanata^ and adfaahlaridas^ 
hava baan uaad in laathair and vubbair indaatrias far tha 
»anufaatiixa af faatwaaz and athar goods* 
I 2& I 
Zi tlt92«for«f f«fl««t« that lilt mwl typ^ •t 
•sfftfile «t «ttXX «• iii«t9«iil« «Qii^ >oiiii^  in «hlex«»yi|^h(»i€ 

t 26 I 
fiOTiUMfjiM mmm m mmminmQ miy m^m mxm 
HM fftUMiliig tMhiiiqiMM htvt bt«fi m%A to study 
M to «ti«r««t«rii« th* •olid i>t«4iitt« «lit«ifMct fxi« tht 
Mluti»M and tlMf •OHpitiiM tynthMisod* 
f • Ei««t>l€al cwtdiattivity MMtumaciitt* 
anittlMa fiMidwittYllY to Mtarwitenmrtt NAi 
tfAldtn* d*t«eiiii«d th» 9p9€if%m «oii(li«etivlty of 
idil«xo«ttlphitxi« ftcid mnA found • mlito of l«72 s 
l(r^OI«r^Qr^ at 25*C« U t ^ i^ oMjiion and aUrmHi^  Ott9go»» 
tod tiiot xoogofit 9V«d« ooid (&ai« Enolond) has a apooifle 
oondttttMty valito of about 4*0 s 1(r\»B*^QB*^ at a»«c» 
Thia aoid waa found auitablo for conduotanao aludioa of 
Boat of tho olootxaiytoa* 
Kit tiiftlKlitiJ^i iWHMttMfttYltY to > ' ; « » + ' 
Tho •poaifia oaiKtuttMieo ('O) of a aolutlon ia 
dofinad aa H M roaipioaal of i u apooifia jroaiataiioo aa 
9ivofi boiow I 
1 ^ 
I 27 t 
(96) 
tint* tht tvtittASc* »f •fiy condiaetor 
«lu»« 1 • ^•t«M« b»lM««ii •i«€tv»<iM and 
lay •uto^ttttitiiig R^  iwmn mmUmt (96)» tH* •^MtJUn (9*7) 
- | * - J - dwr^ CBT* (90) 
«lMMr« H i« tht x*»i«tigie* and " ^ i s th« e«U eontUni* 
F^ • tolutUA eoiktaiiiiii9 iefii« •i>«ei«t 
l« 2« 3 •*•••• i 9i 9m¥&mtKm%imm c^t c t^ c^ •••••• c^  
Mving muMm • p»%«fiti«l 9X)idi«f)t ^f warn volt p«r e*fiti» 
Mitts ^tm ¥tslo«iti«« «f tlM lent y|t U^ t u^ ••«••• u^^ •>• 
kaiMR at tiMiftl«t« iwi MtoiUtlM* BM ytlation batiiam 
t ^ tm^lutm lm% JMbUiUa* ftf tli« im» mad Hit ii|>«€ifi€ 
c«D(te«t«fi«# iiiMbKr tttd) eofKllUi»fi i t giwii fay tha raiation 
- nrafe" i % i^ "i (99) 
I 28 t 
Wmrm 1^ i t tht eluueg* ednrlod by tiM 1th ion and f !• 
fsoa tli« atfiniUen of ionic aoktiiity (tj|^ ) at 
fU. 
ill* oqiiatimi (99) bitOBiin 
(60) 
i^ 1^ h (61) 
•pocifie eondttctafMO in otn^ O^B*^ * 
1 ^ • 9iv«fi fix tht ratio i/« i t dofinoct •• tho 
ooii ooMtofit mpjrooMitod by Of thon 
Q m a,K (62) 
whoro a Mfict 1^  at aivtatfy dtfinod tbovt* txo totittanet 
and tpooifit tMidttttanot of tha toiutiona rotptttivtiy* 
Tht tail cofittaiit ««tt dttastiiiad fxdina to tht 
M Mtthod tii0gtttt<t by Jtntt aiwS BracMiair^  by iitiiig potattim 
chiovidt toliition of kmmn tptcifie otfiditettiitt* Htwtvn* 
t 29 I 
•iiic* tilt ainlaua conducting •ulphuiric acid IM fmll ••tab* 
lia^m^ «• «aUbMt^ cur ••Uc italng thi^ mtmn^ty 
•tmdtid* HM C*!! Mfwtant ! • giv«n by th^ •quation i 
G • 0*010433 X ^ (63) 
«ii«r» B i« th^ ttinJBww cbsfttv^d conductance far the 
lb* tall itaad in the i>r«c«nt via:Hi la th^ a«M aa 
utaa dcai^piad br SaJtanana^* Fi9«2 9hmm a typical candu^ 
tivity cail which conaiata af a tub« apptaxl&ataly 10 cm 
iano and having autaida diasiatar af I oi containing tho 
•iactiadaa and jaining t»» 100 ai aenicai fiaaka. Ih« 
aiactiodaa waca aada fzoa piatinm foil (f cm^) and mxm 
fiady fiaad an tba tuba aa that na dlaplacammt could 
acctix* Iha canical flaaka vmx* filled vdth a Mckat (B»t4 
atandaxd Joint) and waxo capped (d»14 atMidasd Joint) to 
ojmltida all aaiatuse froai the eall* 
To oUaOnat* •l^ctxode polarization f0i9tMm9 it 
la neaaaaary to cover the electradaa «4th a layer of platl-
Rin blade* The alectcodea Mere platinlaod by electrolising 
I 31 t 
MliiUon of chioxapiatinle acid ivith a durzant of 20 cd l l l^ 
m«p%t— xavotaing af tair ovoxy thixty aaconda fox about half 
an hour* Aftar thia haavy aoatlng tha aXactcodaa v^ra 
annoalad in a hot fiaoM and than xapiatinisad for wiother 
ton rainutoa* fhita ataldia dapoaita of piatinm wait obtainod 
Mhiah did not flako off* 
Iho oonduetanco ttoaauraBanta waxo eaxriad o«it at 
:^jK)«l*C in a thoxiaoatat «iho«o taopoxatioo viaa ragulatod 
by an atttaoMtie thoxaNoatar* 
In oxdox to caxxy out tha aoxiaa of conductivity 
iaoaaiix«iontat a woighad ao^ait of about 30 to 100 gma of 
tha acid iiaa takan in tha pxoviotMly doanod and dxiad 
co l l . Small knovm aiaount of aolutoa ««axo addod by mowia 
of waighing ttOM ox tivaight pipotta dapandlng on vihothax 
tha aoluta waa aolid ox liouid* Tho aoluta waa thoxoughly 
eiisad with tha aoltront in tha call by awdxling tha cal l* 
Caxa «aa alao takan to kaap tha capa of tha conieal flaaka 
tightly doaod ao aa not to allow oacapa of any gaa fxcn tho 
coU* Af tox thia tha conductivity of tha adutien w»aa 
aaaaitxod ttm tha conductivity bxidgo (ayatxenic typa 301*1 )• 
I 32 t 
Th« nunbMr of ta»l— «f th« aniofi ^301** or tlw 
coUofi H^ asQ^ Cl^  of ooXvont toif^^looooiaUoA pxociitcod by 
0 0 ^ iBOlo of toluto in cliloiooulplMirlc oci^ Ty lo givon by 
tho oyalwl i • Its vaiut eon bo zoadULy (totoxmlnod fx«a 
€Ofiduot«BOtirle noaouxcaontt In ohXoiootilphyric oeid. It 
hot boon oog^ootod that aoot of tho otunont in tho oolution 
i t oojnriod by tho ^ j U * omJ/ox K^^^a*^ iont which oonditet 
by on obneaiai |^ «oton tronofor aoehanim timiior to that 
found for HSC^  and H3SO4 iont in HjSO^ ^ and BQ^ and 
H^^* iont in HSO^ F"^ , anoo i t i t known that potottiuB 
ohioxido bohavoo at a ttrong oiootxoiyto in chioxotuiphuric 
a o i ^ psodttoing ono aioio of ^^Cl* por laoio of tho aoiuto» 
tho 0 •vaXtio of a boto i t dotoxniinod by oooparing tho 
ooneontration of tho bato giving a eoxtain tpooifie eondito* 
tanoo r4th tho ooneontxation of Oio ttxong oXoctroiyto* Kd 
that givot tho taao ^>o€ifi« eonductanoo i«o«t in Fig. a. 
i m -g^ 
whoro OX it tho ooncontration of the bato and OY it tho 
tonoontration of KCi ifdiieh givot tho oaao tpooific eonduo* 
tonoo* 
• Ml 
/ = 
06 TERMINATION OP / " VALUE 
# OF MOieS OF SO3CI OR H2SO3CI* 
0 
MOues OF soLUie 
Concentrat ion 
OV f= OX 
FIG. 3 
I 34 I 
Th« iiifr»*;ro<s tp^ctxete^y i t a u««ful t«ehniqu« 
t» ehaxdetarlt* a eompiMind* tha Infira^vad al>aoi|>ti»n 
•pactra of aolatuiaa x«ault fjrera trantitian batuvaan vibyaw 
Uanal and totationai mmxqf lavala* Ilia infra^sad ragion 
af tha aiactfoiaagiiatia ^>a«tsm eavan a ndiia ranga af 
• » M M g t h . t«m 0.S »te>«n to 200 < d « « . (12.900 to SO | 5 ^ . 
I t haa l»aan fiurthax aud>dlvida<i into thyaa rational ^la naar 
ififra^raif sagian ba^iaan 12t500 to 4*000 asT^ tha oadltn 
infra^iad laoian 4*000 ta 6S0 ca*^ and tha far infra»rad 
xagien axtawliag fsan 650 to about 90 oT^* 
Tha infva»i»d fraquanclaa tit% dataosinad raalnly bf 
tha iMthanicai aatlorw in tha aeiacula* In a alopla diato* 
isie flwlaaula ()&•¥)* tha only vUuration «^ch ean aecur la 
tha pariodic atratahing aiong tha ^^Y hond« tha atratehing 
vihration aay ba v&atiailiad aa an oaaillation of tha tsw 
bodiaa X and Y aonnaetad by a apring and Heok*a law ia 
appiiaabla ta a f l ra t appxaxlsation* Iha vibrationai anaxgy 
of a diatonic noXaaiila ia givan by 
«tiara h ia tha iPianelt*a eonatantf n ia tha vibrational 
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qiitiitunt nuedMrt K i s the foxc« eonttant ef the bond and U 
i t ttm »Kltt««d iuM« 9t th« ewi«ciii« difin«d as 
•»•> 
« - • « « 
(65) 
•» 
Th« •nttgy «h«n9« ^  ^^ ^^  for the abtoxption psocost 
n « > O t o n » 1 it 
(66) 
vib 
h / K 
•inco A Ey^ • hO (67) 
nlioro O i t tht vil»ational froquoney in ttc* 
or A E^UJ - hex) (68) 
whoro C i t tht vtXocity of iight and v) i t tht vibrational 
mi 
fsvqutncy in at »nii it^ tharoforOf givan by 
'^^^ Jir (^ ) 
Tha vaiua of K it of th« ordar of & x 10^ dynat 
OB for a tingXa bond and it about tidca and thriea for 
detibia and tripla b<»ida ratpactivaiy* 
A nes%»iinaar aoiacuie of n atoaa haa 3n dagraat 
of fraadop which ara datcribad at ^troa rotational and 
tliM« trftntitienal and 3n-6 vibrational aotione* h nof>» 
liriMur ai»i*eul« ahouid than ahaw ^^ ip-6 dif farant atsong i«r« 
abaoxptiana* In eartain aalaettiaay heviavas* ana obaaxvea a 
Xaaaar mnb«r ef nerraal vlteationai fraqtianaiaa than aicpaa* 
tad in tha infva^xad apaatta* Thia ia <kta to aooa aalactian 
yuiaa vihiah ahauid I M faiiaviad l>y tha nasiaaX laadaa af vibra» 
tian 9f tha naiaaula* Tha abaaxptian af tha aiaetzaoagnatic 
radiation ia paaaibla aniy eihan thaira ia a ^langa in tha 
dipaXa aanant af tha aalacula dttring tha nexmal vil»rati^i« 
tha intanaity af tha xaauiting abaaxption band ia propose 
tianal to ^la aqitaxa ^t tha ahanea in tha dipoia aemant. 
^mmt% ^lara ia no ehanga in tha dipoia oMKiwit of a aaiaauia 
diaxino a naxoai vibration i t «dii ba infya«jrad inactiva* 
I t haa baan found that in infta»vad iti&aoxptiont 
aoBM af tha vibratianai fsaqumiciae ara aaaoeiatad with 
^ a a i f i c gzatjipa af ataiaa and ara tha aana ixra^aativa of 
tha aoiaaula in whieh thia 9Xoup ia praaant* Thaaa aza 
eaiiad ^taraatwriatia fxaquanaiaa and thair aonatanay 
f^wl ta fxan tha aonatanay of bond farea aonatanta froia 
naiaauia to naiaauia* Tha iiaportant obaarvation that tha 
infra»xad apaatmo of a aoopiax ooiaaitia eanaiata of a 
maabar of ahaxaatarittia gx<a«i» fxa<panaiaa auilcaa iidtm^f^ 
^aatxaM»py tsi uniqua and pavnaxfia tooi in atxoatuxai 
anaiyaia. Tha vilKratiana aaaoaiatad with aavaianUy iinkad 
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• t«M my te «lM«if t«d into •St««t«hliig* vtteaUom 
|iM»liriii0 pvrtm4SM •KtMttlMw mm mntgtmtimm •€ tiM teiMte 
and *taiitfliii •ir 4tfoauitliMiF idte»tl«ii» invttiv&iio i^vlodic 
totfidlao • ' tooiMls* lending fM«« MMiUdfiU mm gaiwisUy 
•tout «n eidMr of aagnitiadt iMiU«r than tht •iittdhing 
fM«« donatantt dud ««• •»«# tdntiUv* %o tha •mrtMitMnt* 
VitaAtlAfit in t M doviiMHMMit givi f i i « to i n i U chMigM 
in tho tthiisct«H«tic fnM|ia«nty of a gi«iip* Th* €h«jMtt«»» 
iatia %tmtp fi«<|iaantida t«i«¥iufit to tht j^mtant weilt only 
iMnM boon dit«rib«d in tte failoning fan linat* 
HW infm^Md ipMtia of tliiaiMiiiphiirid aeid in 
wiidf iiquid and aiao in tht gaaaaua atata at tanpacatiaa 
i4 t^a 60*C wait fivat ^taintd and txaointd l>y Sai^it Mid 
Oigutst^* Tlity auggtattd tht dIaiaHiatian af tha acid 
•van in gaaaaua atata* HpMvatv Chaahaiaahai and 
aawaifcia^ havt laaofdad tha i«i« apactia of Hso^ nananar 
aa waii aa in tha aaaaciatad fasau Tha fsaquanaiaa ahaaivad 
in tha Utm apMtxa af tha aantBMr hava haan aaaignad by 
thaaa waxk^a aa tha aharaatariatia SO^  taakingy S • Ci 
ataatahing» S-(Mi atttt^iing* so^ lyaatgia attatahing, SQ^  
aaipnatfia atxatahing and OH atxatahing i^teatiana* Z% naa 
iatai indiaatadP^ that tha 90^"* i m whleh haa a Cj^ 
ayMOtvy ia ai«>aatad to anhihit aiii nauMi aadaa af vite»> 
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tiensy a l l of ¥rtil6h •heuld b« ifif]r»»r«<l • • wt l i at i^ araan 
•eUv«« th— hav* b««fi i^mreniciiUy daacribad at a 
•ysBi«Uic SD^  t tr t i f ih. \ ) | ( A ) and atysiMtxic i>0^  t trtteh* 
l)^(E}» a tyeawtrit SO3 l>«iia« V^^CA) and atycnatrle SO^  
iMiKi, ^)^(E}» a S»a ttratcH, ^)2(A) and &»a «»ag*l)^(E). 
I t hat bean ahonifi from tha ttudy of a tmi a lkal i stnd 
alkalina aartti satai eKl<Mroaulphatat^ that tha peaitlont 
af thaaa diaractarlatic banda art net Btueh aj^tarad axeapt* 
lug tilt tyanatrie £0^ atrateh» \)^M vitetatlon «^ch 
liawtvwst undivgaaa a poaitlva ahiftt i f thaz« axitta an 
ifiez*aaad intajraatiati b«tMa«[i tKa natal Ian and tha €hJLeze*> 
aulpliata 9xo»p* 
Iha aathyj. cyanida meiaaula balangt to tha point 
group C ^ and oxhUiitt aight nazaai aoctoa of vibrationa • 
tlurao of thaao noauil oedot a*f}«t Q » H atratehing vibs»» 
tiont tha ayanotrie (>H dofoisiation i^ id tha tyiaaotrie 
atxot^iing vibvatiofi aso auch offaatod tihan laothyi cyanida 
•oiociilo undozgooa eoordination with »atai iona* I t haa 
boon indicatad that ttm itathyl ayanlda can eooxdinata through 
nitzogan^^^'^ at wall aa via tha txipia bew^« In aeat of 
tiM aathyX ai^nida i^oplaxoa gonairoiiy a poaitiva ahift of 
iti»Ottt 29 «n*^ to 111 OBT^ in tha C a H atratehing fxoquaney 
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hat btmi xif>«rt«d and i t hm lM«n eondiadtod to b« diaonot* 
tie fox i t s QoordinatiAii thxough iiit»tg«fi atoa AIKI ha* 
baan Ainad nanai co^wtiiiation* Hawtvacf in a t9m aubati-
ttttad eathyl cyanida eaopiaaaa «rith gso«|) XV aiasMnta a 
cenaidacaliia daataaaa in c • N atsatching ftacpianey haa 
baan indicatad. Thia haa btmi attsitettad to tha invaiva-
aant of casltoiwiitEagan tvipia band (<*C • N) in aeosdina-
timi aiaiiiajT to that oba«r^ >^d fox oaatdinatien thcough 
«>C v G» bond in aeatyiana aaai>ia»aa^*^« Hawavar* in aueh 
•athyi ayanida tmplmtm tha oagnituda of daecaaaa in «»C m 
atratchino vibvatian ia r^^actad ta ba much ianar aa 
a(»f»a]rad to that ahoim fax ^c « o band in aaatyiana a«ap» 
iaaaa* Zt haa baan intatptatad to ba diM ta tha it— 
aiactran ptlx ^n tha nitiagan of tha ayana 9x0^ nhiah 
tanda to ahaxa saking up fox tha dxainaga of aiactxona fxon 
tha txipia band xagian an aoapiax fai»atian whaxaaa aM^ a 
paaaibiiity af any aanpanaatian fox tha iawaxing of bond 
atdax doM not mdM% in tha c * c bond in a^tyiana eaofk-
iaaaa* 
Pyxidina 1 
Tha vibxatian apaatxa of pyxidina ahowa thxaa 
iapaxtant Xing yibxatiam* thay axa 16b (ouVof-piana 
Xing dafasBation}i 6a and fta (in»piana xing dafoxmation) 
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obMxvtd at 403t 601 and 1578 eT^ raapacUvaly^^ • All 
the ths9« bonda tufftx aignlficant poaitiva ahlfts on 
coosdlnatlon of pyzidina to t&atal lona and tha maonitiKla 
of tha ahif t ii»p9nti9 on tha ataxaoehaolatriaa of the aaop* 
laxaa anu on tha aatal atooa. ITia 601 ea band has baan 
8UQ9»atad to ba moxa aanaitiva to tha at^raoehaaiatry of 
tha ooaplaxoa auah that in tatjr^tadralf polyiMirie oetahad» 
ral and octaha^al eat^piaiaa i t §pp9txs at 642» 631 and 
625 cm xaapaa tivaly^^* In a tw aaeaploaoa tha doubling 
of tha abova mantlonad pysidina banda hava alao baai^  
xaportad which haa b99n auQQoatad to ba dua to aoiaa intait* 
action botwaan diffarant pyridina aoiaaitlaa aithar within 
a aingla oMlaauia oir batiMon diffaxant aaiaaulaa of tha 
unit eall* 
2,2*«Bipyridina t 
Iha thiaa iapairt«it xia§ vibrationa in tha 
2»2'«bl|>yridina» ttm oiitp-ef«-fiiana ring dafoxaation 16b and 
tha iiiMpiana Hog dafox^tion 6a md Sat oaaur at 402t 
619 md 19)90 aaT^  xaapaaUvaiy^^« Xt haa baan raportad 
that tha two livms wava ntmbax banda axa vaxy aanaitiva 
and aftax caapiaxation yndaxso aoiwidaxabla poaitiva ahift. 
Aaxidina t 
Tha tm atxeng batida obaarvad at 1516 and 1955 «i^ 
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in th* Us* iipiictruBi oi it— acxidlnt m attributabl* to 
"Oc " C *<^ '0 Q » u stMichimj vitoatioA r««p«cUv«Xy^* 
I t hd« iMMin dWMi that a p«»itlv« shift of about 7£> asT^ 
and loa «a*^ ia atea«v«<i fox tha l) 4; > C and i> u • i^ 
vitaration jraapaetivaly miiuis coB«>iaxation af aeridina ta 
uataX iena aueflaating tha aeanlinatiwi thiwigh tha ni tx^ 
gmk atoB 9t tha pyritfyl 9xaup44fM 
ffrH. t m w 
Tha aatai-altxagan {ikmH) atvatahing fvaquanay ia 
af partiauiat intaaraat ainaa i t pxevidaa ditaet iftfaaaati^i 
ftgaiidiiio eaatiSinatien* I t appaart in tha law fxaquanay 
sagian* Tha iMi atsatching ftaquancy aapandt an tha falla«i» 
ing faatata t 
1 , Maat •t the aatal and iigand 
2* Oxidation mK^ar of niatal ion 
3* Caaxdination mxeimt of aataX ion 
4« OaaMatxy mt eaopiax 
ft* Baaiaity ^ iigand aaiattiia 
6« BridgiflQ ar naiv-hridgii^ aniana 
7* Ugand fiald atabilisatiMi anargy 
ifB^ititrntAt^n irf iiirg^«>rf ff^^Ti^^Y M itemn mMin mrtli 
it haa haan ahawn that tha i.r* i^^aatxaaaapia 
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tttttfi«« pMVidt iapi« wi4mnMt fox tlw foisuiUoii and 
ttafeUisftUofi of tilt vwioiit ifwrgioiic «iicl Mc««fii€ caUonit 
•p««l«t ia 96$Mt a«dia« GiU«^ft and cmmxkvf^ havv 
iiidi««t*d that th« ^Mur««t«ritUe tU^tshtiKif vii»f«U«fi •# 
th« Q m 0* 9i«ni|p in tiw wMHUttooniuii ions 9Sfp—x% t t atomit 
3900 OB*^ * Tilt fHnrMttsisUe •ti*t«tiiii9 vilMrcUmis of 
px«t«fMit«d ««sboiiyi fiif<M|> in eastminrXit m%U» 4i»s«l«<td in 
•tTMig acidic acdic iMC l»«tn •hcm^'^^ tc cccinr at ciwiit 
1*00 anr^ « RMifiUyt zaidi «ad Siddiqi^^ 4m the bmU af 
i*v* ipccUml c^adicc for coiytionc of caxiKixyiic ccid 
mhydtidM wncindcd thc% the bond ot tfsout 1609 cnT^  for 
odtttionc of ocotic ond Imiieio ocid onhydridoo in HSO^ Cl 
io ottvilMitaiilo to tho piotonotod cottoonyi gxmm vf tho 
coibosyiic ooidiiM ion (RCQj^) lAiotooo for tho dicarboxy* 
i ic ocid oiilifdMdoo thoro io oviilcnco for tho foiBotion of 
ittttMBOictMJtoriy oxchonging protonatod oorbonyi gxoMp* 
Iho i«r» opocttooocpy hoc oioo boon ohown to bo uoofm in 
4ocidino tho oito of proton ottock in organic baooo having 
bifunctionai gtoii|>a o«9*i MidoOf tirooo caid thoir thioono-
io9iioa''^»^» 
Tho ippooranco of a band at 2160 cnT^  in aoiutiono 
of HJP^ and at S»ao mT^ in ooiution of t^ c^^  in diaulpNiric 
ocid'^ ^ hoc boon oocribod to tho fosnation of eotionic 
•pooioo HQ'*' in tho fosior caoo ond NC^  in tho iotor. ^otna> 
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Uttn «f th* catleiiic iv»#ei«t s«cij Mid PCl^ in a«4uUoiit •£ 
•ii«iil i» tAtSMhioirictet aiitt i»tiMpliMni« p«iit«eta«ri«te in 
hftvt b«wi indicated tnm tht i«r* 
•pMUai ttudiM* 
RMt«nUy i»r* tp«etM«««pie ttiidiM luiv« bt«n itMd 
f«r dMMictwlting tlift vativut toiid Mitai and nen««Mital 
fitief««iiiplMit«t and alila»aa«a^ta« by atudying tha ehaza** 
i ^ i a t i t fiimmauipHata and ahiafaaulpliata gim^ fyaqitai^ 
I t haa iM^n aHaMi that tiia tx— chlaivauiphata ian 
aa ia ai^ iaatad ta axiat in c^sa^dt axhilUlta aix i«r« and 
ficaan aativa benda*^* Of ttiaMf tha ayiauatrta atratahiag 
\) | (A) vilMcatian liaa toaan faimd ta ba vavy aanaitiva ta tiia 
anviieanant and yndaigoaa a attong i>aaitiva ahift i f thara 
aiiata an inaxaaaad aatian-anian intacaatian batwa^a tha 
•atai and tha ^ilaxaM&phata fia^p* Iha asiatMiaa af aiaah 
an intaxaatian iaading ta a eavaiant band faaaatlmi in a 
faw aatai ahiaiaaikl^hataa^^"^ htiw baan aanftwad by tha 
aba«rvatian 9t tha f i t t i n g mi tha daganasata i)4(E)t 
'V)j|<i) «Ad t )^( i ) viteatiana xaMUlting in a xadiaa% c^  
•t—itiy •€ tha ahiaxaaiaiphata giaup in au^ aanpaunda. 
I t hM ba«i ahaim that AgCi prian can ba uaad aa 
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wIMtow M«t«xi«l for 9%iaifins t^xvog acidic •elutimi«^'« 
Thin p«ly*tli)riMi» and tcficn ttiMtt h«wi •!•« been •««€•••• 
fttliT ytcd toy • « • • ii»rl»»*^*^"^»*^»^^« In «!• pvcccnt 
•tttdiM i«r* •p«ett» cf th* Ml id «Qn|)Miiitft mUlcd in nujai 
hftvc b««n icwidtd Ml a Parkin £iB«r Modai 621 tpaatianatar 
at fa«« tanparatuxa (99*c)» Tha Mtlia wata praatad inta a 
Itanatfanaaiia ttiin filai in an a»vai«f»a eali aada ^f paiyathiw 
Imm and tha aali WM aaalad aff• Ali manipulatiana ^nm 
caxriad aut in a dry tex fiUad with dry nittagan* Althaugh 
thara ia a high haakfround tfiaaiptian ^i tha paiyathyiana* 
i t ia tramparwRt anaiigh in ttm 1900 ta 200 an*^ ranga ta 
anahia tha atMdy •! tha aharactariatia ahlafaaiaiphata viloa* 
tiana tdiiah aaaitr ki thia ragian* 
m) CHAAACfEaZZATlON OF mtAL dIS O&OflOSIA^mAfES AHD tMEIR 
f 45 I 
tHfflB&WgTttH 
BMI BXkfl ehl«i«tiilplMit«ti aoso^df tiiv« b—n kmm 
ft ov«ir too y»Mrt^ mdng to ihtly p«t«ittl«Jl f«y ti»« in 
otganit •yntiittit* Hit aikyl thloxottilphatM * • wtlX «• • 
f tw azyl ehl«iMiilpluiU« htv« ^mstHy btm pri|>«r*d toy 
tttUising tiM M««ti«m •# ipi^tvpsiat* aiethoXt with tulfitryl 
ehl^jridt^'^t tiMi iattMT iMing itMd at thltswiylphtntUfig 
•gtnt* It htt tottn stptrttd thtt tht tikyi tiaoridtt^*^^*^ 
at aJLtt tht cta#i»f««Battt^ ztatt tdth SO3 tttulUno tojnrtt* 
ptntfing «h&#f«tit2phatstt in faiir yitld* Ht«ttvt9t i t wat iat«r 
staii itd that tuth typtt ^i tonptiffiite may altt bt obtaintd toy 
tht aimct ttattion of thltsetuiphiurit acid with a vavitty t f 
•iganit tonptyndt^^'^ ntntlyt tthantl^* t thyltnt^, 
4i(thlosoBt^l) t tht r^t feiaaidthydt^t dintthyi tialphatt^* 
Mtthyi hydt»gtn tuiphatt^t stthyl thlttofosnatt^t poiyflito* 
i«aikyi hali4tt^^^^^^ tttrafltiMttthyitnt^^ tnd astxytotn* 
JOS 
Tht tynthttit of a ftw oxganttUieon chitxotul^ 
phattt^^ t»Q*t tsiatthyi t i i y i thl«xttiiiphatt» diatthyi 
t i i y i dichltxittttlphatt and stthyl dithloxo t i l y l «hltn>» 
ttilphatt havt tottn rtptrttd toy atUiiing tht ttatUon t f 
SO3 on co«vtiv>ondinQ ovgAnotllantt* Ihttt osganotUieon 
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•KJLowtulplwtM iMVt «lM b—n very tiict^ttfitUy ti»«tf M 
«it«xiuiUvt chl«XMtiipli»iiaUii9 agmt^^*^^ for tht tyntlMh* 
• i t of oikyl and aryl chloiDOvlplMittt* 
Th«x« AM • msri^ r of roporto for ii» pr«poxation 
of vaxiouo typoo of noiMMtai and aotal ehlozooulphatoo'^*^^^ 
by oosxying out tho addition reaction of ttoiohioaotrie 
«aoiinta of SO^  with tho appxopriato chloridoa* Tho aaita 
of thlofoouiphuric aeid» aithough net reeoanieod at suehf 
woio goAoraUy propared previoueiy in thia aanner and mich 
addition loaotiona wore ehoim to give pzodiiota of varying 
oenpoaiUon o.9«« aNaa^ SOg to Naa*2S03^ ^^ or even to 
Naa»3S0j^ ^^ for the aikali aotai ohioridoa* mag,2S()39 
CiiCl2*2S03^ ^^  for other ohioridoa. 
Rooent preparationa and atructural atudiea ahow 
oonoiiiaiveiy that tho MCI.SO^  addition producta are the 
aaita of ohloroottiphiirio eeid* ttfaddington and Kiantoerg^  
«iero tho fitet to auggoat the iiao of ehioroauiphuric acid 
aa a auitahio ehloroaiiiphonating agent and carried out the 
•ynthoaia of M04H«S0^ and PCl^»so^ci» utUising the 
roaotiono of totr«Mthyi aneiMiiuB ehiorido and phoaphorua 
pentachioride reapectivoiy with chioroauiphyric acid in 
iicittid Ha aoivont* They have further auggeated^^^ on the 
baaia of i«r« atudiea that theao conpounda are beat fo»u» 
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iMt9d «• i»ni« elil#i»»tilpiMWt« Iht •yntiiMit of • good 
iMMltey of iefii« ohloioiulpluitM^t whleh ineiiKlo aJUuai 
aoUl and •ikaiin* •«rih ntUl eraocosttl|Mwto«» h«v« boon 
oojriiod out toy fioliifMOfi onel Clrtma utilising tlio diroet 
yoootion of tho notol htildoo with thlososttiplKizie oeid 
ooting 00 ehloxooulpHonoting ogont oo tmlX oo ooivent in 
thooo soootiono i«o*» 
Thooo outhoso havo fox the f irtt Uao eotriod out^*^ a 
dotoilod otudy of tho i»r« opootro of thooo ooaf>ottndo oo 
iMOll 00 tho hohoviouv of thooo eonpoumte in ohiovooulphuxie 
ocid ooiutiono utiiiiing viooooity* donoity ond tron^Mwt 
MOoouMoont otudioo* Rooontiyp o fow no¥Oi ehioxoouiphotoo 
00 woii 00 oxyohioioouiphotoo in ndiieh tho ootion-onion 
intOYootiono oxo otxong onough iooding to a comidorabio 
ooviiont bonding botwton tho notal and ohioxoouiphoto gxwip 
havo boon tynthooiMd and ohaxaotoxitod by siddiqi and 
oowixkoxo'"^^ in ^lio laboxatoxy tiaing ehioxoouiphuxio acid 
aa ohiosoaulphenating agont* It ia thoxofoxo» appaxont that 
tho ohloxoouiphiixio aoid may mieoooofUUy bo uood aa a 
potontial xoagont fox ehioxoouiphonation and tho oynthooio 
of now typoo off hithoxto unknown* aotaX aa wall aa non««otai 
ohioxooulphatoo nay bo oxploxod* It woo thoxofoxo» thought 
of intoxoot to oaxxy out tho oynthooio of Zn(XI)» Cd(lX) and 
t 48 I 
Hg(2I) bit «hUxotuIph«tMt «Aii«h htw not to fair b«*n 
x<p«rt«ilt idth a vl«w to invMtlgatiiig t»m ttcutftux* and 
tha iMda of tiondUUig toatMiwi tha aatal atooi and tha ehlaxo^ 
aulphata gsaup In thaaa aeiapaundtt* 
Thaxa t^f jraparta indiaating that lilw tha aulphata 
iant tha fiuoiaatili^ta ion may act M a eoacdinatad ilgand 
in a faw natal fluaxamlphataa^*^ aa nail aa thalr acnp-
laxaa^^*^^^* Haw r^art thaza la na arapaxt availaMa zanazd* 
Ing tha eaaardinating abUity 9i tha chlazoaulphata ion* Zt 
ttight ba •wp^ct^di that thia anion Hay aiao aooxdinatat 
thauQh only «faakly» ta isatal iona in canplax canpoynda* Tha 
aynthaaia of tha aooplaxaa of thaaa natal bit ehloxoaulphataa 
with a faw oxgania baaaa partieularly the aathyl eyanida and 
tha N»hatro€yeli« Uganda auch aa pyxidinay 2«2*«4>lpyxidina 
and acvidina have alao boon undartakan with a viaw to 
invaatigating tha aoozdinating ability of tha ahloxoatilphata 
ion in natal ahloioaulphataa M wall aa in thalr aonplasaa* 
I 49 I 
i^mmiTim m manmmiai AS^ MK 
Zinc ft«tt«t«» «a<teit«i M^tat* and aaMucy •eetat* 
(aU B*0*H*) wnpt dahydratad liy safliudnQ with froshly 
diatlUad aaatla antvydrlda (B«u«H« 99»I00;») for abaut an 
haiair* Ihaaa wasa than ayatian fUtasadf waahad quiakJLy 
with djry athar and finally driad in vaauusi* lYia anhydzoua 
aaatataa thua abtainad waxa uaad ianadiataiy* 
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llilMiy^ thlirtii 
Ihionyi ahlarida (E« Marek) waa diatiiiad l»y 
aataUiahad aMthad uaing all glaaa appaxatua. Tha aolauv* 
laaa fxaatian bailing at Tfc waa ^Uaetad and uaad 
ioaadiataly* 
liathyl ayanida (3,u«tu} and pyridina (E* Marck) 
wara tiaad aftar dvying ovar aalaiun hydarida fallawad by 
diatiUatian. 2t2*«bi|»yridina irn^p* 70<»C) and tetldim 
(D«P» 110'C) (bath &»D*H*t England) waza aannaseially puxa 
aaoplas «id wara uaad aa xacaivad* 
Svnthaaitt of — t m l bJa atiiaga«t^p|HH<}gs 
Tha dahydratad Zn(IZ)« Cd(n} and Hg(XX) aaatataa 
t 50 t 
(^ ^^ & gm) wtr« slowly Addtd in anall fractions to an oxeass 
anount of praviouslir coolad ehloxosulphurie acid (Riadel) 
tafcan in a dosod xaaetion vaaaol* A viQOxous raaetion took 
placa and tho tsnporaturo of tha raaotion isixtuxoa was main* 
tainad ao aa not to H a o abovo 40«c« Aftar tha maotion waa 
osnplatad tha aolutiona wax* nagnatieolly atizvad for about 
aik hours* Tha natal thloroaulphataa fomod aa aolid 
ecnpounda wara vaawai filtarodf waahod aovoral tlaaa with 
chloroaulphurie acid and finally with frashly distillad 
thionyl ahlorida and driad undor vaeuui at 60M60*C to a 
eonat«it woight* 
Tim coBiplaiios wars proparad by raaeting mathyl 
eyanida aolutiona of tha appzopriata natal ehloroaulphatos 
with an axaaaa of Uganda* A datailad daaoription of the 
proparation ia givon balow i 
PYrttttlHI tfltPifltt. 
All tha anhydrous natal bia ehlozoaulphatos 
(0*006 nol) wora dissolvad in 20 nl of boiling nothyl 
eyanida* Iha 10 nl aliquot of thaaa aolutiona wara raaotad 
with an oxeoaa of hot pyridina (0*080 nol} takan in nothyl 
eyanida in a aloaad reaction vassal* on cooling tha solution 
t »1 I 
€«i9iurl«tt ««ytUUiiMi Miidt m&n liaMNll«t«iy M|>«rat«d 
out iihich «itrt tiltmg^A in a «JL«M<I •yttafBt netKad «dth 
tttthyi qfwiici«» 4fy •th«r and fiiudiy dri«d \mdmx v»e«nn» 
Th« a«tal bit eM^XMuiphattt (0*006 moX) IMC* 
dits«lv««l in 25 nl of iMiiing atthyi cyanid* and •xe«M 
(0*060 «ol) •€ hot 2ff2*«bipyridin« tolytian in oathyX 
cyanid* (25 si} waa addad* On cooling tho aoiution to zoora 
tanporatttct aoiid iomwrnda wota lanodiataXy aaparatad out 
of tha aoiuiion which waro iaoiatod in tha aannar aa 
diaanaaod atoovo* 
Iha anhydioua natal Ma chlozoaulphataa (0«006 
aol} nofo diaaolvod in boiiine aathyX eyanida (25 ml) and 
an oxeoaa of hot acridina aolution (0*060 noX) in aothyl 
eyanida wtta added* On cooling tha aoltttion to zoca tampa* 
ratt»o aolid oeopoiinda wara aaparatod out «^eh ««aya 
iaolatad aa diacuaaad above* 
Tho nothyl eyanida cesplOMoe man obtained as 
colousleee eolide by cooling tha hot concentrated aolutiona 
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•f wftMl bit eia«xo«ulf>luil«t tfi»tolv»d in tatthyX eyanidl** 
Th« Miidt vi«zt •«p«ratMI in th« BMUMIT diteiit»«cl abovt« 
Hit tiaBMiitai tntlytit fox tulphtir and chiorint 
wtrt dMit gi«vi»ttrie«ily actojrding to tho ootafalithod 
nothodt'* • TKt BMtoit xifiot OftdniuB and mureuxy «90ro 
anaiytod fay oaixying out oonpieiitBOtxie titrations^^ vdth 
otIiyXont dianino totsaottit acid (E«D»T«A«} uaing 
EyioohcoMO fiiaek 1/PAH indieatoxt* Tht anaiytit of caxtjont 
hydzo9«n and nitx«9on wtro obtaintd diroetiy from tha 
mievoanaiytioal iatooratoriot* 
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TIM «Mtilt« of tiMi •l«Mfit«l iomlfw (Tciiil«»2) 
9X9 quiU in agvMmtnt with tiM pstp^Mdi OMiposition at 
M(S03a)2 vriiwet M » Zn, Cdf Hg for tiMM chioxotulphatet* 
Tht mri4mi»9 Mgatding th« atsuetur* and bonding 
in motai chlMOtuiphatat haa boen daduead af t«r thoxoughiy 
a]i«aining tha abaasvad fsaqiianeiaa eharaatarittie of tha 
ahiaxaauiphata gioup in thair i«r« apaetni* Tha i«r« 
iq;»aatca 9t tha aaiid eani»aiind raaaidad in tahla (Tabia->3} 
ahow wali vaaaivad and irtiaxp banda aharaciasietia 9t tha 
chlasaauiphata 9sai4>« Tha aharaataHttia toanda ariaing 
fxam tha ahlaiaauiphata gsoup aan ba aiuninad by aaaparing 
tha abaarvad apaatra with thaaa rapairtad t^x tha tr— 
ahlaxaaiiiphata ian^» Tha ff ahlaxaataphata ion* aa i t 
aiiiat in iania ahiaxoaulphata^t CasOjClt haa a C^ 
ayaMtiy and ia ai^atad to ahaw aix i«v« aetiva fttndcaaf^  
tai banda af vvhiah thcaa aia daganarata banda* i t haa baan 
Mpartad^^'^^*^ that i f thasa a«iata tm inaiaaaad aatian* 
anian intaraatian in tha aatai ahiazaaulphataa aa haa baan 
^Marvad in USO^Cl^t Ca^SO^d)^^ Oi02iSO^Cl)^^»^9 
MHOSO a^^  and »b(m^)^^9 tha a^wiatrie SO3 atcatahing 
vibration l)^ (A) ia vary nuah mtf9i»4 and undargoaa a 
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positive shift* Th« d«g«fMrat« flindanMital 8MK!«t und«X90 
«ofitidtrabl« splitting in th»t« nttal ehleso«uIphat«t du« 
to ifivoivttt«iit •# o m or two oxy^Mi ateot in covalant 
bending to aotoX ion omoina a lowtirina of tho aymaotrr of 
the ehlosotulphato gzoup. 
Tho i.r« apootta of Zn(U)« Cd(2Z) and Hg(II) hia 
ehioioaulphataa ahow six no<liiii to atzong intonaity handa 
vihiah nay Yoadily bo aaaignod aamnina c^^ ayanotvy of tho 
ffoo ^iloxooulphato 9Sou|>« Tha vil»ationa dua to S^CI 
atfOtoh/O^^CA) and S-a «fag« ^ ^(£}» not ohaorvad in alkali 
B9 vfoll aa allMlino oarlh isotal ohloioaulphatoa^f havo 
appoasod in tho apootva of tha psooont oanpomidto aa atfong 
and modiin hands roapoctivoly noaxly at thaix aaUaatad 
pooltlona* Tho aynaotric SO3 atxotohing WLhration D ^ (A) 
haa boon found to bo about 30 mT^ hi«hox nhon aonpaxod tid^ 
that xoportod for tha ionio CasOjCl and llaa in batwaon tha 
pooiUon of l)|(A} in LlS03a and NaS03a« Tim poaiUva 
ahift in l)|(A} aloajtly indHoatoo tho oxlatonao of an 
inotoaaod tatlonwonion intotaotion auoh aa to giving aaao 
oovalont bonding botwoon tho ohlosooulphato gsoup •nA tha 
MOtal i«na* In oaslioir saporta^^^"^ It haa baon ahowi that 
tha eatio»<«nion intoroation in covalant ehloxoaulphataa 
Moulta in a lowairino in tho C^ aynnotry of tha ahloxoaui* 
phato gioup to a c, ayiasotcyi thoioby aouaing tha aplitting 
I U I 
i;-(E 
Hmmmim imT^) fMrnem^ in Urn !•»• tpmtmt H wmUl 
2R(SO^}j2 CtfiSO^)^ HsCSO^)^ 
3t0 • 310 • die 
JM • 
dM tt ftTo • MO « (til) 
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Slid SlV* 
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l t * 0 900« 
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of th« chMractMltUc d«9«n«r«U fiind«Mnt«X modM* Xt it» 
hftwtvoxf inUCMtino to mU that iJi tmm of thtto opootra 
i t thoM iplittiiiB of any of tlit dagonavato vilisatiena 
(Talbla»3) giving no indiaetion of tha aymatry lawaring 
baiow Cjy in aatal bia(chXoxaauiphataa)* Ihia oouid only 
ba poaaibla if thaaa eoai>ounda invoXva tridantato chio«o» 
auiphato gsoi«M in whiah ail tlia tluroa oitygan atoaa ara 
oooidinatad to aiatal ions in an aquivaiant nannar uaintain* 
ing tiia haxaaoordination of tha oatal iona* 
A band of nadiiia intonaity obaarvad at 260 CBT^ 
nay ba tantotivaiy aaaignod to tha aatiof»»anien atratehlng 
{iMi) viteation* It aaana vtaaonabla aa nany authara 
hava aaaignad oaosdinatad natal oiygan (M«0) atratohing 
viteationa in tha 200*400 anT^  ragion* 
Tha laaulto of tha alanantoi anaiyaaa <Tabla->2) 
indieato tha fomation of nathyi eyanida and pyridina 
aanpiowM in It4 natal to iigand ratio i*a*9 M(S03C1)2L^  
idiaraaa tha 2»a*«teipyridina and aeridina aanpiaxaa axo 
foj»ad in 112 natal to Iigand ratio eonaiatant with the 
aanpoaition aa u(S03Cl)2l^ < 
t 56 I 
Thts« coopitxtt h«V9 be«n further characterised 
•tudying the i.r* tpeetra with a view to ejUBiinino the 
effect* if any* 9n the interaction of the chloroeulphate 
group with aetal ione in prteenee of the ttsong coordinate* 
ifHSf ligands in theee eeoipiesee* 
The ebemrved frequeneiee in the epectra of the 
conplexee (Tablee«*4 & 9) provide aapie evidence that« here 
toOf the chiorotuiphate groupe are conaiderabky cevalentiy 
bonded to the netal iona* The i*r« epectra of theee cemp* 
Itxoe fxhibit the han6» which nay bo une<}Uivocaily aaaigned 
to thoee ariaing from the vibrationa of coordinated ligand 
aoieculea ao well aa thoae characteristic of the chloroeul-
phate group. In theee caaea too* the obeorved characteria* 
tic ehloroeulphate banda may be aaaigned conaidoring a C ^ 
ayoaetry aiailar to that deacribed above in the caae of 
•etal bia chloroaulphotea* 2t ia evident txom the tablea 
(Tablee«4 & 9) that the ayanetric SO3 atretching band 
\)|(A) ippeara in the frequency range conaiatent with the 
exiatence of a covalent bonding botwoan the netal iona and 
the ehloroeulphate groupe in the cempleiiea too* It ist hew-
9iv9tf interoeting to note that unlike to that discusaed 
above for the metal bia ehloroaulphatea there oceura a 
coneiderable aplitting of the degenerate aaysnetric SO3 
atretching I^^CE) and aayzataetric SO3 defexmation I^ ^ (E) 
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nod** in thM« «onpi«iw«* The tpUttlng of ttit dtg«f)»sat« 
oMMtot IfMlitatAt thftt th* C^ tyiiiMtxy of th* chXoxovuXphtU 
gtwp it I M V M%«iiwd in the tinploiwt and it l««ftirad to • 
loduood C^ oymDOtry* lYio oynaotry XoworinQ would orieo if 
ono or two oxygon otfioo of tlw ohloxooulphoto gxoup are 
coordinatod to tho notai ions* It io aiao potsibio that 
oil tho thtoo ovailoblo oxygon atoao of tho ehlozooMlphate 
gioup OYO bondod to tho notal ion byt in non idontioal 
fflonnox cauoino ^>litting of tho dogonorato bando tinilar to 
that xipovtod for Cof>por(ZX} bio fltiozooiilphato^ «ihoro two 
oxygon atono hovo boon ahown to bo noro otxongly bondod at 
oonpaxod to tho thixd oxygon atoa of tho fluoxooulphato 
gzoi«p« It iOf thotofoxOf xoaaontftilo to ouggoot that in 
oonploxoo tho ehlojpooulphato gzoup intoaracta aa a unidorw 
tato ligand in oxdor to maintain tho hoxacooxdination of 
tho oMtal iono rather than in tridontato mamor aa hat boon 
oboorvod in aotal bia ehlorotiULphatot* Tho apparent 
flitting of tho nonHSogonorato S-Cl otroteht l) ^^ band in 
tho i«r» tpootra of acridino oonploxot moy bo tho rootat of 
tho prooonoo of t«» noni-«quivaiont anion oitot^« Howovor* 
it it alao poooiblo that it aritot from a MMpling botnoon 
equivalent anient in the cryotal lattioo^^* 
The froquenoiet ebeezved in the i*r, tpootra of 
oooploxet oharaoterittie to the coordinated ligand nay be 
briefly diooutood in the following few paragri«>ht t 
I 62 t 
Thi BMithyX eyaiild* laoXecultf «Mch btiongt to tlw 
point gioup C ^ ^ thowo^^ oight noacmal modoa of vilHrationt 
of uhleh four bolong to tho tfogofiorato E laodo* Zt htt boon 
indicatod that thio aoloculo can coemllnato thsough 
nit»ogon*^**^ as mil at via the tripio bond^. Tho posi-
tion of tht oharootoristic vilNrations aro eonsidonbiy 
aff ootod whon nothyi eyanido is eooxdinated to ths aotai 
ions* HovwvoSf a positivo shift in tho -C • H stcotching 
fioquoncy has boon eoneiudod to bo diagnostic for its 
coordination through nitrogen atom* It is ovidont fxon tho 
tabic (Tabia*4) that ali tho totrakic aothyi cyanida conp-
ioxcs of notaX bis chXorosuiphatos shew a shift in nitriic 
fro<iusney confinaing coiapiOKation through nitrogen atom of 
the ncthyi cyanide* Thia increase in nitriie frequency is 
surprising because it might have been expected that coordi^ 
nation vfouid cause a loiwering of the bond order and hence 
iongthening of CH bondf with conaoquent decrease in the 
nitriie stretching frequency* To account this interesting 
behaviour of the C a N bond frequency various eig»ianations 
wore proposod^*^*^*^"^*^^ ®' which the best accepted 
hypothoeis^^ is thatf in free nitriie the ai bond is 
approxinatoiy intessodiate in deubie and tripie bond i*e*» 
ZX 
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HvwtvvSi in eoapi«iittt this iMtoBMsiani (!•••• involving 
•tructtir« X and XZ) it not poooiblo and tho di bond oxdor 
it infaet highax* Thia waa fittthes aupporied^^ on the 
baaia of Xf^x&Y atmaturai anaXyaia of boron trifluorid^ 
acotonitrila aompXax* 
Xt ia intevoating to nota that tha magnituda of 
tha poaitiva ahift in nitvila froqiaonay (i,a*»/:^^c « N) 
can ba eoraolatad to tha bonding ability of tha natal iona 
to tha ligand* Tha nathyl eyanida aoovdinatod laatal iona 
can ba arrangad in ta% oloatxonagativity aoziaa having tha 
aoqiionea 2x?* / Cd^* / Hg^ **". 
Tha L.r. apaatro of fraa pyridine ahovr^ thxaa 
chaxaetaariatie ring vibrationat the t6b (ou^*of«-plana ring 
dofozmation) I9>paaring at 403 onoT* and tha 6a and 8a (iiv-
plana ring dofomation) which appear at 601 and 1970 eEa**^  
roapoativaly* Xt haa been indieatad that the t m lower 
charaetariatie vibrationa auffer aignificant ahift^^ 
towarda higher fraquenaiaa on coordination to the metal 
iona and the nagnitudo of the ahift daponda upon the 
aterooaheniatriea of the eooipletcea and on the netal atoma. 
The poaition of the 6a band in aanplexea haa been ahevm^^ 
to be indicative of the apparent atereochamiatry of the 
coiqplexea* In tetrahodral axi^^S^y cooplOMa it ippeara 
I 64 t 
«t 642 oaT 9 in polYiatrle octahedral 0QCl2*2py at 631 cnT^ 
whaxaoa in octahtdraX 00Cl2*4py caaplajiai at 625 GBT^* It 
ia avidant fzan tha taMa (Tabla-4^) that thaae ehasaetaria* 
tie ring vibrationa undarga aignifiaant ahift to highox 
fvaquaneiaa on coordination of pyridina to tha aatal in 
pyridine eoB^piasoa of cMtai bit ehtoroauiphatae. Tha doub* 
iing of tha 6a band haa baan obaarvod in thaaa eoiapiaicaa 
«fhiah nay rooaonabiy bo attribytad to ba ariaing eithar froia 
introaoioouiar or intaxnoiaauiar intaractiona botwiaan diffa^ 
rant pyridina aoiaouiaa. A alailar bahaviour waa also ahovtn 
in totMkia (pyridina) bia (fiuoroauiphata) Zine(II) 
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ceoplax*'' uharo a haxaeoordination of tha isatai woa auggoa-
tad. 
In 2t2'«bipyridina tha oiit»of«-piana ring deform** 
tion 16b oaeitra at about 402 o T ^ while in^-plane ring 
dofoxmation 6a and da are (ribaarvad at 619 and 1&90 aoT^ 
« » . . U » . x / 3 . It h « b ^ « p « t ^ that .r t l - . tte-
Vibrationa tha two lower wave nmbar banda are vary aanai* 
tiva and undergo a poaitiya ahift on coordination. As 
ovpoctod from pravioua atudioa tha bipyridina ccoplaicoa in 
tha proaant caaa too ahow a conaidarabla poaitivo ahift 
(Tablo»9) of tha ring vibratiana* 
Tha froe acridina ahowa^ tm atrong banda at 
1519 OBT^ and 1955 cnT^ attributahla t o t h e C a C a n d C « N 
t 6S I 
•tMtchlng vt^atiMit «ili&«li •>• thif Utf to hightr «mv« 
mmtmf it tht U9«iid !• CMnUiuittd thi«iagh the nitno«n 
•ton* In the px«Miit ««ri4iiit Mopiexttt a eon«id«r«l>l« 
pMitivt shift of thoto boiMit has b««ii totovdod CT«blo«4) 
•lalUr to that npottMl in Tiii(ZV) and Qo(XV) adctueta^*^ .^ 
Tho far i*rt logion of tho i*r« apottra of tho 
oaopioioa oitfiibit tho handa of nodiw intonaity at about 
230 on ' and 260 an ' • Tho f o»or May toaaonabiy bo 
aaaionad to tho M-N atfoUhing vibration^* ^^*^^^*^^ and 
tho latojr aay bo oHaino fx«i tho aation»anion intoxt» 
actiona^»^2M25^ 
*> 
BEKAVXOUE OF CBOUP ZV MEXAl. HAUCES Atfi) A FBV CmGAHOTXN 
OQIiPOUNDS ZH CHUOROaAfWmc AQiU POltfAATlCN OF TIH (ZZ) 
CHtfiRO^iPHATE. Sfl<SO^)j | 
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L i tU* iiit«x««t hM b««ii shonn px«vimitly €•!)«•»• 
nino tiM iMlMiirliHar •# garoup ZV lwUd«t in ttiwiB aeldic 
ai*(IU« Salts of tiaphBt* •tamic aala t^ Sn<80 )^3 havay 
hoMwrnTf btan pMp«z«tf by ••vtsal «»»iwara^^*^^« I t has 
toaan ahaNn^^ that tha aalutiana ^ Sn(ZV} aaqpavnda in 
aqiiaaita K2SO4 Mfitaina aaXvatatf aatiana mah — sn^ av 
Sn0^« Paul and aaniarlMn^^ hava atudiatf tha bahaviaitir 
af tatiaahiaaritfaa af Sn and Ti in diaulphavia aaid and 
thay hava aha«ii that tha aaXutaa f a a tha aaXvalyaad 
apaciaa H^  [ 5n(HS0 )^^ ] and lij [ SiCHSO )^^  ] taapaaUvaly* 
hahaving aa waak acids in thia ayatan* Zn ahiaxaaiilphuria 
aaid^t hmmwtf thaaa aalutaa hava baan tapairtad to bahava 
aa nai>»aiaatiaiytaa« Tha nai»-aiaatiaiytia natura haa baan 
pxapaaad aniy an tha baaia •! tha abaatvatiana that thaaa 
aaitttaa da nat yiaid faivly aanduating aalutiana in ahiaiai* 
atiiphwria aaid* Zt waa thasafata* aanaidarad H intavaat 
ta aaivy ant ayataoMitia atudiaa an aaiutiana af haiidaa af 
a f aw qtmm ZV aiaoMnta nsnaiy SiCl^t QaCl^ t &nCi2t SnCi^ » 
ZiCi^ and ZrF^ in HSO a^ with a viaw ta invastigating tha 
nadas and aiitants 9f ionisatiana aa wail aa to ananininQ 
tha natura af tha apaciaa t^amd: in thaaa aolutiona. 
I 67 I 
RMMMiUyt Mnt InUMtt hat bttn thoim^*^^^^^ 
tonftzdt the ttiady of tht behaviour •# a ftw oiganoUn 
e«Bp««aiids in ttMiig «€idi« nMi««quaMit nadla ta •x«ali» 
th* BMhanlM •# tiw ••XvolyUc M M U O M vMptiwilila far 
tht iaaiatian af aanaapandiJig aigaiiatin auipiianataa* 
GUlaapia and aowwricara^ wasa tha flarat ta sapart ilia 
axyaaaapia aikl tha aanAictaaatsric invaatlQatiana an aaiii» 
tlmia af a vairiaty af avganatin aaapaunda in lOOj^  H s^o .^ 
Thay hava indiaatatf that tha pxavlaiialy xapartad planar 
R^*^ aatien (stannanim ian) daaa nat asiat aa aiteh in 
anlphitric aaid aaiutian and that tha catianic apaciaa 
fanad in thaaa aaXutiana ara tha pratanatad hydragan 
auiphata (H3SnS0^'*')» Tha raaatiana ^t tha organatin 
tanpainida «dth athar atrong psatonia aaida'^^^^ aueh aa 
HF« HS03CF3i H&O3F and HSO^ hava baan atudiad ta aiqsiara 
mily tha aanvaniant aynthatic loutaa far tha praparatiana 
^i aithar hinaiy tin (IV) aaapaunda af tha typa (^3)||^nX4»,^ 
ar tamary darivativaa af tha typa (^3)||^n^x^(iHa) 
«dth X • SOjFt SO3CF3 » F 9X S O ^ and n & n tt 1»2 ar 3* 
E¥an thauQh thara ara aavaral raparta ragarding tha iaol»» 
tian and aharaateriaatlen ^t tha aalid eanpounds fran thaaa 
aaivalytia raactianat raiativaiy i i t t l a infaxaation ia 
avaiiahla ahaut tha naahanian ar tha natura af tha apaciaa 
in tha aaiutiant priar to cryataUiiatian* Xt viaa thar»» 
tpif$ thaught •t intaraat ta imdarUka tha atitdy ^t tha 
I 68 I 
b«ii«vi0iar «f tht Mlut lAM •# • tm» •iganoUn conp^undt 
v U . f I»h,|Sllt PtljSnClf Pt l^Xt BlljSllClt BUbiSflCl^ t BUjSnACj 
•nd M»2|SfiCl2 in thltxMuXphiisit M i d tdth « vi«ii to 
idtfiUfyiag tht atdt «f ioAitat iM M I M U M th* natuz* 
• f tht aptciM f•aatd in teXution* 
t 69 I 
PREPARATIQM AMD PURIFICATION QP REAQENTS 
TindV) ^a«ri4»»5-»hiydr«U (Rimitl) MM s^flmitd 
with fy»«hXy 4&tUll«d thUnyi tliUsi4« (E* M«jr«k) for ab i^it 
fmur li»urt ndth « dvying tub* «ttAcNi4 t« tha eondtiiMr for 
•voltfiiig tht oontatt witti noistuct* Af tor th* y*a«tiMi «n« 
«¥*«# aott 9f th* iniMactod thionyl chl«rid« iMi dittUX«d 
•ff and tht aiddia ff««tioii Iwilln0 at t14*c waa eeilaettd 
and ttaad* 
SnCl2«sa^ 0 (E« Mtrak) waa addtd to tho fioahly 
diatUIad aatUe anhydvida {Bm^ 99*100%) in a 500 ol 
boakor* Tho dohydrntion atajrtod inatantanooitaly with 
intonao haat ovoiution* Tho roattion aixtttro waa kopt for 
aa«o tSaoa at SOOB t«aporaturo roaulting tha aaparation of 
anhydroua aaXta in tho fozm of fino» whito cryataXa whieh 
woxo thon f iltorod to drynoaa Mndor auotion in a oloaod 
ayatoB to avoid oontaet of air and woahod aovorai tlooa with 
dry othor and finally driod in vaotnn* 
I 70 I 
ridtf gixeofiiiM t^tmfiuerici* (both KMh»Light)» giroonitii 
t«ti««hl«x&d«^ t«tn^htfiyX tint ttiphtnyi tin «iao«iii«t 
triplMNirl tin iotfitft* 4ibiityl tin tfichloiridtt dIaothyX tin 
di«»a«tiat (All B,D.H.)* tvibutyl tin «ia»»id«, ttilMityi tin 
di«c«tat«t f«flMmitM t«ti«4rtaMritf« (AU Fiuka A*G«) wtM 
ttMfl M X«««iV«d* 
I 71 I 
TAMifrft 
Sp«eifie centfuttanet •£ teiutions of potaMita chloride in 
tlil«c«tyl|>liinrit Mid «t 25*c« 
iTTtrHllWnli X t mUfiit %f Mivwit initially takan » 92*05 gn 
0.000 0.468 
0.062 O.Sfl^  
0.904 u n o 
2.270 2.M8 
4.088 4.732 
9.968 6.760 
lm9M 9.100 
11.063 13.000 
13.734 18.600 
£i«>arlnant ZZi waiyht af aolvtnt initially takan • 46.879 OB 
o) «10* fc KlO^ahoT^ear^  
0«000 0.466 
0.867 0.832 
U464 1.664 
3.113 3.836 
8«111 8.720 
7.213 8.320 
8.664 9.880 
9.789 11.440 
12.312 14.040 
16.138 17.600 
I 72 I 
CWKiitttoBi*tric titraUofi »# toiuiion •# •ilieen Utrachlo* 
side «dth p«UMiin «tiIo«i(lt in ehl«i<»tulptiiiric a«id at 25*C* 
might 9f 99hfn% IniUaUy tak^n » 60*09 gn* 
CoiiaantraUaA of s i a ^ in HSO^ a « ao^ O&tcKT^ MalMi* 
( K a / s i a 4 ) 
0*000 
0*092 
0.217 
0*538 
1*122 
1*781 
K«10^*hBr*«Br' 
0*416 
3*068 
7*200 
10*60 
26*00 
27*04 
I 73 I 
OBiiductMMtsic UtMtlAA •€ Mltttion •€ tin t4itxaeiaorl«t« 
with p#tM»iuR «hl«riito in chiowttiiphuxic acid at 2&«C« 
weight kt Mivaiit iniUaliy takan • 47*ft5 gn« 
ConaaHtration af Siia4 in Ha^ a^ » 1.702x1 (T l^laion* 
Mil 
a/snci^ 
0*000 
0«f66 
0*906 
0,792 
U044 
1*361 
1*819 
2*1M 
2*643 
3*301 
3*930 
4*4S5 
&*oe8 
KitlO^ahB^^or^ 
0*468 
3*36BB 
10*92 
15*08 
19*76 
23*40 
27*96 
29*12 
31*20 
32*90 
32*24 
30*68 
28*60 
I 74 f 
Tfiilll[iT 
utiflit #f Miivtiit l i t l tUUy tidum « 4^4 i «&• 
CO Iff©2 IC «to\«**«r^ 
0,000 4»an 
o»idft o«4a9 
0*6)0 tU784 
1»009 in7 i4 
%**m 4«8ai 
2#434 4*990 
4«lf4 0«940 
0.090 0»0a4 
0»03f %070 
IO«iai 6«907 
f4««l3 7«07f 
t0.ai4 7«400 
I 75 t 
fABffiilll 
%«€iflo eoiiduetaii«« of •oiutiont of totx£^h<inyJl t in in 
chloMtylphturic add at 2d*>C« 
gn|r^ i^^ iijl^ ^ ^ I $i«lght of oolvont in l t laUy taleon « 47*789 gn* 
irtO^ K«tO*oJ»*^ OBi*^  
0.000 5*566 
0«0» 5.669 
0.S1t 6.082 
0.348 6.236 
0.502 6.700 
0.804 7.267 
1.126 7.634 
1.729 9»277 
Rirtirlatnt n* woiglit of tolvont iii&U«lly takofi « 35.309 gn. 
JilO^ KjrtO^otwT^OB*^ 
6.000 5.566 
0.142 5.772 
0.282 6.f85 
0.423 6.288 
0.642 6.803 
0.928 7.319 
t«334 8.504 
2*552 11.339 
I n t 
TiMiiirll 
Sp%€itU •MMItitttnc* tff toiutiMW 9t txiptwKfl till chioxld* 
in thUsMiOphiarlt aciit at 90*C 
^iy>>gi«i>t I t t9«iQht • f Mlvtnt ifkiUaUy tohmt • 43*063 gsA. 
0*000 6*18» 
0,373 6«996 
U075 8«246 
2«3&3 10«20d 
3*234 1U339 
4*088 13*400 
6*103 14*t74 
7*678 15*462 
EiB>mriftt>^ l i t «9«i9ht •€ Mlvtnt i n l t U U y tak«n "32*339 gm. 
60irt0^ KxlO^otinr^CBi*^ 
0*000 6*185 
0,787 7*731 
1*025 9*535 
2*767 10*823 
4*031 12*370 
5*607 13*916 
6*679 14*689 
7*053 15,197 
I 77 I 
SptitiJi €«nduet«fic« •f Miuti«M of trlphtnyi tin iodld« 
in chiMMttiplMisit acid at 25*C« 
RlPnirlmnli I * ^ight of Mlvant iniUaily takan • 42*745 gn* 
CO KlO^ KMlO^ahir^ear^ 
0*000 9*669 
0.lft7 5*772 
0*88J 5*824 
2*065 6*f84 
3*117 6*288 
4 * ^ ^ 7*009 
7*513 7*73! 
10*190 8*349 
13*020 a.504 
SmmkmUlt wioht af aalvant inlUaUy tai«„ . 3 , , ^ ^ 
0.000 
1*447 ; * ^ 
2*998 ^ ^ 
4.!74 ^ ^ * 
5*703 ,^*^^ 
8*892 ''^^^ 
12*099 ® * ^ 
13*892 ®*^^ 
^ ^ 
^ ^ 
I 78 t 
Specific eonduetanc* «f soXutiona of dia»thyX tin diehXo-
Hdm in ehloxotulphuxie acid at 25«C« 
EMpariaant I i vvaight of toivont initially takan » 24*66 gm. 
o) «10^ KxlO^ote-^cnT^ 
O.OOO 0«d67 
0«162 0,e76 
0,496 uioe 
U224 1,495 
3«848 2«8d& 
6*202 3*814 
Enptyjaant H i ivaight of aolvant initially takon « 37*393 gin. 
CO KlO^ KxlO^oto*^ 9tr^ 
0*000 0*567 
0*249 0*908 
0*526 I*t40 
0*981 1*307 
2*368 2*113 
5*160 3*453 
I 79 I 
TrtftlfiHI 
Calcitlfttlofi fox th« d«t«imlfiaUoii of th« batle ionisation 
tonoUnt (K^ ) of (ai3)2Sn(S03CJ.}2 focaod in tho solution of 
dlBttliiri tin 4ithio»iao in ohloxooulphitrie acid at 2&*c» 
Cw 
0*0020 
0«002» 
o«ooa» 
0.0060 
0,008» 
0*0105 
0«0I20 
0.01do 
c 
0*0035 
0*0040 
O«O0M 
0*0070 
0*0075 
0*0095 
0*0105 
0*0110 
ex; 
0*08 
0*80 
0*78 
0*58 
0*44 
0*45 
0*43 
0*42 
K x^10*J 
0*813 
0*612 
1*047 
0*675 
0*437 
0,720 
0*808 
0*816 
Avoaragt vaJltto of K^  » 0*74KlO'"^Molot^*^ 
t 80 t 
TABL&>ia 
Sp^^fit conduttftHM of tolutioiit of trilHityl t in chXorldo 
in «hXoso«tiipl«urit acid at 2ft<*c* 
figmillilBliiiiI > ^^ight of toivont i n i t i o i l y takon • 30*360 ga* 
cj «10^ KKlO^ohoT^ca*^  
0*000 0*537 
0*4«2 1*127 
1*029 1*879 
1*670 2*631 
2*482 3*3S2 
»*19i 5*820 
imUtamXJH • woight or toivont i n i t i o i i y Ukon •37*392 gm. 
CO KIO^ KKlO o^hBT c^aT^ 
0*000 0*537 
0*251 0*733 
1*387 2*205 
1*987 2*953 
3*013 4*008 
4*498 5*257 
I 81 I 
CfticwJUtlon fox th« 4*t«ialnatlon of tho basic ionitation 
otiittant (H^) of (C^H9)2^(S03a)2 fomod in tho toiuUofi 
of teibutyi tin ahioxi<to in «hIozotulphiurie aoid at 25«c« 
Cw 
0«004» 
O.OOSS 
0.0075 
0*0095 
0.0105 
0.0115 
0.0130 
0.0135 
S 
0.0005 
0.0100 
o.oiao 
0.0145 
0.0155 
0.0165 
0.0180 
0.0185 
K 
0.94 
0.91 
0.80 
0.76 
0.74 
0.72 
0.09 
0.69 
K «^10*3 
11.20 
10.00 
5.71 
6.00 
6.77 
6.96 
7.20 
7.75 
Airtf«gt vaiiit of K^  « 7.77irt0*^iloioa^*^, 
t 82 I 
TMfr-t7 
SpMlfic eonduftaneo •# •olutiomof 4ibutyl tin dlchloirid* 
in ehiozotulphuiric at 2S*C« 
Eimaglaftt I i vm/Qht of teivant initially taltan • 35*140 gra» 
0.000 9«678 
0.806 6»d&2 
3.016 8.954 
4.446 10.374 
7.019 12.110 
10.148 14.196 
13.288 16.996 
EiB>«giia^ t II I might 9i aoivant initiaiiy takan « 43.793 gei* 
a; lllO^ KxlO^Olwr'cffl"^ 
O.OCO 5.678 
1.930 7.644 
4.194 9.828 
5.207 10.989 
8.732 12.558 
9.602 13.781 
11.890 15.506 
t 83 t 
TABLE-IB 
C«i«ulaUofi for Xh» dotMcoinatlon of tho basic ionltation 
ooMtaAi (K )^ of (C^)22n(S0^)2 foxm«d in tho solution 
of dibutyX tin diohloxido in dilosoouiphtirie acid at 25*C« 
Cw 
0*0045 
O.OIfO 
0,0320 
0,0455 
0«0690 
0.0940 
0*1120 
0.1295 
a^ 
0,0050 
0.0240 
0.04S0 
0,0505 
0,0790 
0«09M 
0,1150 
0,1340 
<< 
0,57 
0,57 
0,56 
0,56 
0,57 
0,52 
0,52 
0,52 
Kj^lO^ 
0,073 
1,178 
3,394 
7,062 
7,972 
10,309 
14,635 
19,565 
AvosoQO vaXita of K|^  • 8,035]i10*^4oXet^*^» 
t 84 I 
Sp««lfi« 60fKtu<tafie« of teiutiont 9t ditoutyl tin <iiae«tatt 
in ehloxotuiplMtrie aoid ftt 2d*c« 
EaawriiBMit 1 i ^tlght «f Mlvwnt initially taktn 48*997 9m* 
0*000 0*695 
0*2t0 1*321 
1*149 4*&32 
2*299 7*972 
3*0d0 9*937 
4*236 12*012 
6*040 16*288 
ElPWlun^ II • «l«ight 0f toivant initially taktn « 36*291 go. 
CO MlO^ K«10^ohDi*^ca*^ 
0*000 0*665 
0*565 2*512 
1*922 5*678 
2*625 8*845 
3*699 10*920 
4*770 13.104 
5*503 14*497 
t 85 I 
Av«Mgd wlym c^ f ^ and K^  ettXculaUtf ftm the tpeeif ie 
eenductoncM of th« eonpmiMls in chlozotulphurie acid at 
Cflm»eiind j Ki^  X ICT^  
Tatcaphanyl tin 0«29 • 
TsiplMnyX tin elOorida 0,25 
T^hanyl tin iedida 0*36 
Dinathyi tin didOttricIa 0*90 0,74 
TributyX Un ehlerida U40 7*77 
DibutyX tin di<hX»Yida U20 8*036 
DibutyX tin dUaatata 3,27 
t 86 t 
It hat I^ Mfi found that th* aoluta tlllcon tctra* 
ehlorida it t««pl«t«ly aitcihl* in ttOonoataphiaric seid 
yndtvgeing « siid •mtiitnie iMation veitii tht •volution of 
HCi gat* Thtrt itf immft$ no tignifitMit thangt in the 
tonduotanea of tha aaiution* Dia aolYaiytic zaatUan oMiy 
laatonably bt givtn at t 
SiCi4 -I- 4 H S 0 ^ •^*— Si<S0^)4 * 4HCI (70) 
Tha taivolyaad tpaciaa SiCso^cl)^ nay aontuna tiia fraa 
aniont of tha tolvant taif diatoaiation (SOjOT) dua to itt 
aHphotoxia natmo i*a»f 
Si(80^)4 * SOj:i* ;sst Si(S0^)5 (71} 
yiaiding K [ Si(SO^}^ ] at tha ttltUuita m>ooiaa in tha 
aoitttion* In otdor to ehaok tha aaidia hahaviowr of tha 
aoivoiyaad apoeiott tha toiution haa hoan titzatod eonduOi* 
tOBOtxiaaiiy «iith a ationg haaot potaaaiun ahlorida» which 
u •»«« u p x ^ . «» so^px-i« p«-i. .f «--i-f 
(i*a«f i » 1) In tha aoiution* Zt ia ovidont fjrom tha 
figuso (Fig* 4) that a ahasp bioak oaeum in tha euxvo at 
tha Boia catia KCI/SiCl^ « 1.0* Funhaiaoxot bayond tha 
t 87 t 
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t 88 t 
•nd pelAtf th$ tonduetivitiM of th» aolutiont aro onich 
btlow that p»itfiiCMl hf ttm tqiiivaJlaAt eoncantmtioiM of 
th# batt (!•••• KCl) In iMat HSO^* Thtaa obaaivatlona 
intfieata th&t tha addit&an af Nd to tha ahXosoauiphiuric 
aeid aoiutiona of Sia4 '*«^^^^** ^^ fonsation of tha 
aolvolyaad epociaa H [ Si(80^}^ ] and tha aoda of xoaation 
at tha and point aay ba givon aa foUowlAg t 
• HCX • SO^Ci* (72) 
Tha ipaaiaa H [ Si(so^CI)^ ] ^>paara to hava &n aaidie 
naturOf howavart it ia waakf aa it naiitcaiigaa tha fxaa 
so^** iona fiOM tha aeiution aaeoxding to tha noMtiali* 
aation xaaetion i«a«t 
H [ S i ( S O ^ ) ^ J * SO^* ZSZ H S O ^ -*• Si(S03a)5 (73) 
and thazafora* faduaing tha ttm SO^l* iona whieh hava 
BMjor aantrihtttion to tha aonduetivitiaa* 
Xn tha eaaa pf tin tatxiehlosida it hat haan found 
thatf uniika ita bahaviour in diauiphiitic acid^^ whara it 
ia nportad to hava iimitad aeltifoiiity» tha aoiuta ia 
axtanaivaiy aiaeihla in chloioaulphuria aeid« Tha diaaoiu* 
tion oaeura without any iiharation of HCi gat and raauita a 
nan aonduating aolution* Tha aoivation zoaetion of tha 
t tf t 
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I 90 I 
•olut* in H S O ^ 0Miy thftivfoMt b« givtn «• foXXowlng i 
SnCX^ 4 H S O ^ :SZ H [ SnCl^CSOjCl)] (74) 
Xn •»!•> to ^Mfk tht natuM of th« abov« tolvtttd tf^MlM 
in H S O ^ t tht ceMNctoMtvic Utsatidn 0f th» teXution vdth 
a ttzong I M M KCl hat altt bttn tanritd 4Hit in tht tant 
nanntr at hat bttn 4tt«riiMd ahevt for tilittn tttraehloxidt 
tatt* It it appajrtnt fxom the figure (Fig* ft) that at lovitr 
tonctntfatitnt of KCl (i«««i KCl/SnCl^ \|^  f) tht turvt litt 
point hy point en that of KCi in noat toivent. llewtvtr» 
beyond tht aoie lotio (i»e«» KCi/SnCi^ > 1*0) the depiottion 
in the euivo ttaxtt «4iieh oontimitt upto KCl/SnCX^ » 4»0« 
Xt it inttvetting to note that hoyond tht neXt ratio 
KCX/snCX^ "> 4«0 the curve hat a negative tXope* Thett obter* 
vationt intfieatt that the tpteitt fonttf in tquation (74) 
i»e.ff H [SnCX^(S0^}] » rtmaina neutraX in H S O ^ toXution. 
Honvtvert at higher coneentration of the batt KCX/SnCX^ y \ 
i*o«9 vdth txeett it— SO3CX* iont in the toXutlon» the 
toXvattd ^tciet pretUBMbXy undtrgoet txchangt of so^** 
iont f ron tht toXution whieh nay be reprettnttd by the 
foXXowing genosaX reaetion 1 
n»acX • H [ S I I C X 4 ( S 0 ^ ) ] • anHSO^ s - "[s«^4-.n^^^^n-»-l 1 
* nK% nS03CX*-KbiHCX (7») 
utiere 4 ^ n ^ t 
I 91 t 
TiM aiol« ratio KCl/SnCX^ » 1.0 eonretponds th« fosaation of 
tho tpooiot H [SiiCl3(S0^}2] tdiichf howovoTf oppoart to 
iMhavo Xlko • wook oeid in ooitition rotponoiblo for the 
lowing of tho oiopo of tho €uxvo# Tho inflexion ol»oorvo4 
in tho ousvo at tho aolo ratio KCl/SnCl^ * 4*00 ia duo to tho 
apoeioa H [sn(SO^)^] » whioh oxhiMta aufficionUy acidic 
charattor in chloxooulphuric acid oolvont i«e*» 
H [ snCso^Dj]* Hso^l rs: H ^ s o ^ * • snCso^ir (76) 
thoroi»y reducing tho chlorooulphato ion fron tho aolution 
aa I 
and ia thoroforof roaponaiblo for tho negative alopo of the 
curve at thia point* 
Tho behaviour of tin dichlorido in chloroaulphuric 
acid haa boon found to bo entirely different from that 
deecribed above for tin totrMhlorido* Xt dlaoolvee readily 
in chloroaulphuric acid producing a highly conducting aolu-
tion (corroaponding to *» • 2*0} alailar to that reported in 
dieulphuric acid^^* The high conductivity is exhibited 
only at very low concentretiona of the eolute (i,e,t upto 
0*008 aolone}* Further addition of the aolute beyond thia 
concontretion cauaoe only a eoall change in the conductance 
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whieht hoiitv«r» 9n tUnding 0s»du«ily IIMMAMS and finally 
attaliM appTOXlMittly tht ovlginal oonductanea of tht 
•elVMit* WKMI tlM •bw MlutlMi contaliiiiig • high eofie«i»» 
tMtian of Snd^ ««• kipt for • long tint wd peurod in 
frothly diiUlltd thionyl chloricS«» i t r«$ult«d in the 
ttpamtion of a oolonrltfa oolid oatarial. Thia aolid 
natarial waa fUtazad in a eloaed ayatan axeluding moiatuso^ 
and mata waahad aavasal tlnaa with thionyl ahlorida and 
finally driad in vacuo at 90«C tonpasatitra t i l l a eonatant 
waight waa olitainad* Tho raaulta of tha alaaantal analyaia 
(givan balow) atvangly auggaat tha eoofsoaition of tha 
eanpound aa Sn(so^ci)^* 
•^ Ohaaxvad t Sn » 33,0lt S • I9«07t a • 19*64. 
^ Calataatad t Sn » 33«94| 5 » t8»30| a • 20«27. 
Tho Mactien of tin diahloHda in ehloxoaulphuric acid at 
lowar conoantration of tho aoluta may raaaonably ha givan 
•• t 
sncij • aHso^ r=: i^n** • asojCi*) + a o (78) 
and tha aapaxation of aolid natarial i*a*t SnCso^l}^ acy 
b« dua to ita polyaarication at highor concantrationt. 
Tho aolid Sn(50301)2 haa haon further charaetari* 
tad aftar earxying out tha i*r« apactral atjidiea* The i*r* 
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•pMtsun •xhihiu bancie chamettristlc of the ehloi«sulph&tt 
gxoi«> vihoM pMiUoiw and Mtignsanta are given below* 
(320 CBT^) l ) ^ E S-CX wag«| (410 oT^) i ) ^ A S-a 
•tr«| (550 CBT^) 1)3 A ivia. SO3 def*| (965 eaT^ 615 cnT^ 
1) jj E Aeyau SO3 def.f (t070 oT^) l)^ A Sym* SQ3 str.f 
(1240 oa-^ 1260 00*^ 1)4 E Asyci. SO3 Str. 
The poaitlon and the nature of the frequcnciee 
observed have been found to be very similax to that reported 
for Pb(so^}2^^ and can be «ieU aeeigned on the batie of a 
reduced C^ ayncMitry of the ehXoroauiphate group* The c^ 
aymaetry of the ehlorotulphate grot^ in tin (II) chloroaiO^ 
phate arieea due to a atxonger catieii»anion interaetion * 
ae indicated by the obeorved poeitive ohift in l^|(A) mode 
(v^d5 osT^) fron that reported for the ionic Geso^i having 
so free ehlorotulphate ion • The aplitting of the degenerate 
nodes i)^(E}» "D^i^) and ^ ^ ( E ) eiiiilar to that reported for 
the covalent chloroaulphatee^^*^^ further eonfizme an 
incrtaatd eation-anion interaction in the nolecule leading 
to an appreciable covalent bonding and coneequently lowtz^ 
ing^ the ayoDetry of the chloroaulphete groti|> froi& €3^ in 
the free anion to a reduced c^ eynBetry in tin dichloxo«iil-» 
phate* 
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It ha» been found that the eolutee zireonlun tetya«> 
fluoride and gisreonlun tetxttchlorlde do not dieeolve in 
ehlozotulphuric acid indicating no intei»ction whateeever* 
QeimanittB tetvaehXoride ia raiaeible in the eolvent but does 
not cause any change in the conductance of the solution. The 
conductonetric titration of the strong eiectzolyte (KCl) with 
the solution of CScCl^ in chlorosulphuric acid also does not 
indicate mmf appreciable interaction and thus suggests the 
noiwelectrolytic nature of the solute. 
It has been found that the solute tetraphenyl tin 
readily dissolves in chlorosulphuric acid producing conduct* 
ing solution (Fig* 6)« The observed average i •value of 
0«29 (Table«fiO) indicates the existence of relatively low 
concentzatien of the chlorosulphate lent the specios reipofv* 
sihle for alnost sll the condKictlvity in the chloroeulphuric 
acid solution* The conductance of the solution did not show 
any gradual variation and was fairly stable evon on keeping 
t» about 10 hours* It is reasonable to suggest that all 
the SnmC bonde of tho tetraphenyl tin are deaved in chloro-
eulphuric acid producing a tetravalent solvolysed speciee 
Sn(S03a)4 i*e*» 
<S " 5 ^ 4 ^ • 4 H S 0 ^ SIS: SnCSO-^l)^ • 4C^H^ (79) 
stailar to that reported in aulphuric^ and dieulphuric 
acid'^* The benxene foaaed in this solvolytic reaction aay 
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furthor veact v4.th th* tolvont foxming bensene aulphonlc 
acid which Biay behavo a« • bas« of the chioxo«ulphurie aeid 
soXvdnt tyttwi* Tiit eoiiduetanc»»eoneefitratlofi plot of puc* 
boiuena studied in ntat chlozosulphuric a«id (Fig* 6) indi«* 
catos that Iwnzene ouXphonic acid it only partially proto* 
nated in the aolution giving the conjugate acid C^i^o^ 
as the observed l! -^alue is only 0*15 i»e». 
The overall soaetion aay therefore* be woiiten as 
• 4SC3CI- (81) 
The thoeretisal / «valiie eiqiNieted for the above solvelytie 
soaetien* osnsidering the coiitribiitioii to the eonduetivlty 
fxoB the basis nature of the beniene sulpheiiic add 
(f « 0*15) in ehlorosttlphuric aeidf is 0*60* Howover* the 
observed I •value is only 0*29 (Tsble»20) which is ouch 
below the o^poeted value* It aay be ^le to the atphoterie 
nature of the solvolyeed species SnCso^ci}^ vjhich vsould 
contme free so^ ci** ion fron the solution, thereby causing 
the lowering of the < «valuo of the solution i*e«» 
Sn(£0gCl)4 *" ^ 3 ^ " " r"^ Sn(S03a>J (82) 
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Th« •olut«8 triphMiyl tin 6hl«rid« and trlplMnyl 
tin iodid* hav« aXt« b««n found to dltooivo •Mtontivoly in 
ohlosotulphurie aeid nsulting fairly conducting (Fig* 6) 
eolottxloM and teeimish coleurod tolutiona sotpaotivoly. 
Tht eondttotivitiot of tht aolutlona wtxt fairly ttablo and 
did not ehango on atanding* Tbo avtsaga ^  «vmluoa havo boon 
found to IM 0«2ft and 0*36 for triphanyl tin ahlorldo and 
triphanyl tin iodidt roapoetivaly (TaJ»lo»20)« Tho foauiti«n 
of a brown coloured aolution in tho latter caao auggoata 
that iodino la liboratod which haa boon further Mnfimod 
from tho u.v*«4riaiblo apoctnia of tho aolution which oshibita 
a band at 460 nm charactorieUc^^ of tho iodino catiMi (Zp 
in H S O ^ « Tho aodo of ioniaatlon conpatiblo with thoao 
obaorvationa nay thoroforot ho roproaontod aa following i 
(c^t%)3Snci • ieHS03a = : sn(so^)4 • X^H^SOJHJ 
*m * asoja** -f 3Ha (84) 
2HX 4- 2HSO3CI ZSZ^* H2SO4 > 2HC1 • SO^ (85) 
Tho obaorvod high value of & for triphenyl tin 
iodide ccBpared with that of its ehloio analogue ia preauBk* 
ably due to the producta of the reaction i.e«» I2 and H2SO4 
which are well known weak baaea^^*^*^ of chloroaulphuric 
A«id coAttibyiino to th* tenduetlvitlM of ttui •oluUwu Llkt 
Wtt^honyi tint in Vem— ««•#• t09t tht ol^tMPVvd ^ «i¥«iiMi 
A M nueh X«w«r fnn th« thMMU««ily mt^tUA valiMt* Zt is 
dut to tht inpiiot«ric notiiso of tho oolvtiyood opocioo tin 
totfo ohloiooiiipliAto M intfioototf obovo by oquation (82). 
Tho obovo Boohanino ttpvooontod by oquationo (8!)t 
(83) ond (S4) ooin fooooooblo in viow of tho foot that oXi 
psodiouo ottonpto by variouo notkon^^ to oynthooioo ovyl 
tin (ZV) ouiphonotoo ttm tho ooXvoXytic Mootiono of tho oiyX 
tin (ZV) hoiidoo vdth oulphonio ooido hovo foUod* 
Zn looont sopoxto sogoxding tho oynthooio of olkyi 
tin/oulphonoto^^^^^ utiiiiing tho ooXvotie voootiono of 
tolxomothyX tin» tslaothyX tin ehXorido ond diaothyX tin 
tfi^hXoxido nith otxong ouXphonio oeido Xiko HSO3F9 HF ond 
HSpjcX ot«^ 0 it hot boon indiootod thot in tho oxeooo of tho 
ocJido oXX of thooo voaotions jroouXt in tho cryotoXXiiotion of 
o 4i>MthyX tin diouXphonoto* Zt it honovovf contsoxy to tho 
ioboosvotiono f»eai tho ooXutien study of tho voootiono of 
tojbNMothyX tin in ouXphuvio which ouggoot tho 
fobaotion of tho ooXvoXyood spooioo txi»othyX tin hydiogon 
suiphoto in soXution* RooontXy* BixehtXX ond oewoxfcMS^^ 
JMp¥o coxsiod oyt tho n«aux« ond Mooobouox spootxoooopie 
Oi^Mdioo on ooXytiono of o ooxios of aothyX tin doxvotivoo in 
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•ulphurle and fluexotttl|>hiajri« aeldt* Thty hiv* indicaUd 
that tht fiuoxoatOphiurlc atid toXutiona of aXl thtaa a«litt*a 
eontain dlnattqfl t in dlfltaoraaulphata (CH3)2Sn(S03p}2 whieh 
ioniia yiaiding tht dieationftd apatlaa (CH3}2Sn '^^  in tha 
aaliitioii* Thaaa ttudlaa pxevida no infamation lagaxding 
tha axtant of ionitation of auah aolvolyaad apaciaa in ationgi 
acidic 0Mdia* Zn tha piaaant mtk condiictanatric invaatiga-
tiofia on aoitttiona of diaathyi t in dichioridat tributyl t in 
chloridOf ditoittyl t in dichXorido and diteityi t in diacatata 
havo baan canriad ayt in HSO^ «dth a via«r to oiMaining tha 
dagvao of ionisation of tha ooszoaponding aoivoXyaod apaciaa 
in tha aoiutiana* 
Zt haa boon found that diaothyi t in dichlonda 
diaaoivoa axtanaivaiy idth tha ovoiutiMi of HCX gaa and 
yioiding a tufficiontiy conducting aolution (Fig* 7 ) . Tha 
conductance of the aolution r«Mina atabia on atanding and 
tha avosogo > «*vaiua ia 0*90 (Tabla»aO}« Iha aoda of 
soaction May loaaonably ba giyan M I 
(ai3)2SilCi2 •*' 2MS0^ ==: (CH3}2Sn(S03a)2 '*' 2HC1 
{CH^)^(SO^)^ 5St (CH3)2Sn'^ • 2 S 0 ^ - (86) 
Tha obaarvad ^  -valua (i»a*» ^ • o,90) ia ouch Xowax fscn 
that a^^actad (i*a.t « « 2.0) fscn aquation (06) auggaating 
that tha aoivoiyaed apaciaa ia only partiaiXy ionitod in tho 
8 0 • 
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••Ittiiofi* Zt it iM»U«»r%hy tiMt thtM it a lotvering in tht 
ntgnitiid* of i «dth iniXMsing «oiie«nt3mtlon of the oolute 
•ypporUng that tho ooXvolyood apteioo bthavot at a ««oak 
olootioiyta and at highor oonaontrntiona polynoxiiatioii of 
tho Mliwlyaotf ^^eiaa ia alao poaaibla* 
Tho diaaooiatlon eoaatant of tho apaoioa psotfucodl 
in oqtiation (86) aay 1^ oinOuatod aa foUaodng t 
^ [(C»l3)2Sn(S03a)2] 
Zf << it tho oxtont of ionisation of tho aolvolyaod apooioo 
to givo tho oationie apooioo in tho aoiution thong 
[<CH3)2Sn(S0^)2] sr: (I. <)C, 
[so^ ]^ = ji^C^^^K^ 
whoro c, ia tho eoiKontration of atrong oloctarolyto KCl in 
ehloxoauiphuric acid at tho aaoo apocifie eondiaetanoo of tho 
IMOO having tho conoontration c^« Tho autopsotoiyaia 
oonatant K ^ of ehioxoauiphuric acid^^ (K^ • 4»99H<)«20 n 
ICT^m^A^g'^) ia vary aoiaii in eoi!«>aYiaon with tha 
S 102 t 
conemitratloii of tiM ttsong laMtcolyt* and tlMS«for«f bt 
iMglMUdff thiM 
[soja-] = c, 
< = %. (w) 
a^^ = - , 
SubtUtittiiig tikt toRCtntraUMM tmam of th« vayiout tp^elM 
in KjUfttlon (87) th« final mpT9^9Un mof h% wrltttn at 
Tha avaraga valua of K|y ia O«74«10rSM»la^*^ (Tabla»14)« 
Tha aaluta trilMityl tin chloritfa psodusaa highly 
aondiieUnQ aaiutian having avtiaga i •valita of 1*4 in ahiaio-
aulphiuric aaid (Tahla»SO}« Tha aolKtalytia raaction aay bo 
givan aa foliawdag i 
• HCl (90) 
Tha fonation of an analogoya aolvoiyaad pzodiaat dibtttyl tin 
dihydUeogan auiphata haa alaa baan vaportatf^^ in diauiphuric 
aaid and i t haa iiaan pmpoaad that thava nay ba ainpla 
pMtanation of tha aoivolyaad pioduat in tha aolution* Ho«w» 
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•vwt ih« wlv^fd wp—i— ilibittyl tin diehlocotuiphttto 
flMiy !>• fttrtiMr Ionised yitldiiig UMI «fttUnie apMlM 
•laUar to tlMt indicatMl dbofvv fot th« tfla#thyi tin diehlo* 
SOtUt|»iMtl» %•••§ 
(c^)2Sn(so^)2 ;ssi (C4H^ )2S« • asojca.* (91) 
Tht foiB«ti«n ftf * 4i«ationi« tpo^iM in this eaM too» lioM 
not •§«» wuMMonthi* «• in fliMSMuiphuzic acid teiuti«n of 
txiiMtliyl tin chiofidt th$ md»%mmti of a diaikyi tin 
diaatian haa baan danaMtvatad^^ an tha baaia of n*B«r« and 
MaaalMyar ai»a«txeaoapic atudiaa* Tha abativad i ^valua of 
tha aoittto in ahleioaitlphiiyie acid ia Xoimx ttan that 
oi^oatad ttm aquation (91) and furthaiaovOi thaira ia lo«ia»» 
ing of tha l^  o^aiua with tha incxaaaing oanaantxatUm of tha 
aoiuta atcongiy auggoating that tha aoivolyaod aftaoiaa 
hohavaa aa a wHk alaatxoiyta and taidaxvaaa a partial ianisa* 
tion aiaiiar to that diaauaaod for tha diaathyi tin diaOoro* 
atalphata* Tha haaia ionitatian aonatant of tha aoivoXyaad 
^loaioa haa aiao boon avaiiiatad iiaing an ai9»soaaien ainiiar 
ta that ahowi hy aquation (89) and tha avoxaga ¥^ valua^ l^ua 
ahtainad ia 7.77x1(rWa%g^ (Tahlo»16). 
Tha aoiuta dihutyl tin diahiorida haa haan found to 
bohava in tha Bmk* laannar M diaeuaaad ahova fox txibutyi 
tin ahioxido in ahloxoauiphttzia aaid* Zn thia aaaa toOf tha 
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i wvAiyt 4mxm— with tiMi IntMMing «eiit«fitctttioti of ihm 
•oiut« end tiM avtsage nagnltudo i t 1*2 (T«lil«»20)« TKo 
a«ch«il«a of tho voottion BMiy contiottnUy bt givon at i 
(C4H9)jSn(sojCi)2 ;s-t (C4H^)2Sn** • aso^a* (92) 
TtM batic lonitAtlen eonttant K^ of the aoXvoiyaodi apadloa 
dibutyl tin dichlorooulphAta haa aieo baon eatiaetod 
(Tablo»18)* Zt is noliwcthy that tht avoraga stagnittada of 
K|^  ia qiaita oaopaxabio to that obtainad fion the condueto-
aotcie atiidy on tht aoiution of tha tHbutyi tin chloride 
tihieh furthav aupportt tht aodot of Mtctiont of tht toXutot 
givan by oqiiationa (90« 91) and (92)* 
Tha obooivad aagnituda of K^ for tha aolvoiyaod 
i^yooioa dibtttyi tin diehlofottOphato foxatd in ehXorotui^ 
phuxit aeid aoiution it ooofMueotivaiy highar fitn that of 
diaothyi tin dithlototuiphata (Tabio»20) auggoating a 
gtoatav oKtant of ioniiation for tha font* tpocitt vrtiioh 
to«M 9iitt in agrttatnt with tht gsoator ttoric ttcoin in 
tha noiacttia dua to tha biOliy biityi gsoiiipa* 
tha aoiuta dibutyl tin diacotata pzodueaa a vary 
highly condiitting aoiution with an avaxogo i «¥aiuo of 3*27 
in ohioroayiphttric acid (Tabio-^). tha aaehanian of tha 
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vtaeUon Miy bt 9iv«n M f«U0vfiiig i 
• aCH3CXX3H (^} 
TiM psBduct aetU* atid of tqoation (^) i t wtU known 
•Uong boM^ 9t thl«Mmil|>liiirl« acid undesgting lUU p»oto» 
naU»n i«««f 
CHjCUOH ^ H S O ^ s r CH^QO^ •*• SO^* * (94) 
and Urn MiVftlyt^ d ^teies dibytyi tin dictiioxMulphat* at 
dittiitttd tbova furthtr Itnitat in tht toiution at giwn toy 
•quatian (91 )• The ovtrall ««aetion aay thasafaira* ba 
givan at i 
•»- XH^30^ ^ 2S03Ci* 
(C4l^)2Sn(S03a)2 ;se iC^H^)^9^^ • SSOgCl- (95) 
SaiAVZOm OF OmS' V I4£TAI. tiAUD£S IN CHLQROSULPHUKaC ACXP. 
vcmntjati Am SIABXUZATXCN OF H&TEI^ OCATXONS ^0138*'*^  A»^ 
pQx^* m cHUxvosism%mc ACID soumoN. 
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Xt wm nMif ^ ^» «il» ttEBt indlMttd that sbF^ 
fiDidiMM ttwMtaetiiig Matitiont In KSO3F «liicli ••n b* 
t i t i» t« l witli • ttSMQ bMMf tttVi^tifig m A«itfic b«ii»vliig 
H t i iU MJUit* Ui fiii»«Mttl|^lMari« miA» QIUM|>i» and 
fwMlnt i^^t ti>wt¥M» tallied ant •yttCMtit liivMtigatltM 
on tiM wm^ M ««U M tht dtgi^t •# Isnitatlon •# SbF^  to 
HSO^ F «iiii^ l«ytoa tonductaiwtfict ocy^Mtpic and imtiatir 
MQRttit MMiiiiita ttttdiM of tha Mitttlaiu Xt haa alaa 
Itoan todiaatad lif thaat autliaia that thara ailat a«riaa f^t 
aeida with a ganataX fasMila H [^^5.11(^3^)1^] whaia 
II • 0« ft 2 and Jf vhiah toavaaaa to atxangth i^th toataaa* 
tog vaXiM 9i n auch that tha 8|>aatoa H [ Sia^iso^P)^ ] to 
taaayitoad aa tha atiangaat miM ^t thto aaivant ayatan* 
tha atid attangth af tha aaXatton •€ ShP^  to lfS03F haa haan 
ahawi ta ha liitthar airiMiiaad hy tha addltton of atatohto-* 
•atvto •nmmta af so^ ta th&a aaltttian laauittog to 
KSOjIv^ hF^ wSOj aadiiaii aaliad m ^Smp^ Mid ayataaS Tha 
Stf^tSO^ Miiitittaa to HSO^ hava feaan aitanaivaiy ai^toitad 
mt a vaty aaafitl aalvant twt tha fOaaatian and atahiiit*-
tiaii af ahart livad aaxhanim ieiia^^^^^» hatogana Mid 
totavhatogaa aatianie apaaiaa^^^^^ to aaiutianb Dua ta 
tha aatxaaa acidity and i t * uaafttlaaaa taaai^ atahilisiao 
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ttm vatlMHi nuva MffaMim iftnSt OlaK and cowoimMt'^ 
hw ti»«d tho Urn *ym9i€ Add* for tlil« toiutloA ttUtttf*. 
nm tolutlMi* df phMph»fii«» axMnie* blMMith and nl«bi«i 
pmUfimtidm and UUniw t*U«atiMndtt In nuMMnlpliii* 
EU ««id^^ MMt «U0 im^U^Ua IA •xid*r to elwck th» 
•iltUiic* of tiieli highly Mld&e MdU* Th«M Mltitloiitt 
h0wxrir» hftv« h««ii thowi to bthovo «• wtalt aeidt of th« 
nuoxoMOphiiiio odLd Mivont syotia* 
In dltiOphitne acid tod^^» tht addittoii of Stoct^  
and SbP^ hao boon iiidUolod to fiold oolvftlyood •pooioo 
hohovlAg 00 o«t^ of ihio oolvont oyoUn* Tho tviholidoo 
of oMonle ond Mittrnony ho¥o hoon ohoMi to hohovo in o 
diffotoht mmnnt in otsong ooidio •odio^^»^^^^»^^« 
lifhUo tho tvifliaocidos hivo iMon «ipo»tod^*^^ to bohovo 
00 boooo In fluoiooiilpliiurio ooldt tho AoClj and AoSVj havo 
hoon ohom^ to ylold oolvoiyood aiNMioa hohaving ao woak 
aol^ In tho oolvtlono* In dloul^huric acld^^ tho oolntoo 
AoClj ond ShCl^  havo boon ohovn to bohavo ao non*olO€tio-> 
lytoo* In ohloiooialphtivlo aol^ tho oolntoo SbCl^ » AICX3 
ond Sbdj havo boon loportod to bohavo ao noo-oloetfolytoo* 
Tho nonHilootiolytic natuto of thooo ooapoioida haa boon 
pxopoood oolaly en tho baaia of tho ebooKvatlono that thoy 
do not ylold any oondtioting oolytiono In ohiotooulphurlc 
aold* 1% Mao thosoforOf conoidosod of intoroot to oaxxy 
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#iii • tfvtMMtie InvMUgfatioii on tiM ••Ititlont of chtoxi^M 
• f • tmi R^M|> V •UMnta ••o«» ^^tcx^ sbci^B sbci^* Aiciji 
ami VCI3 ^Ui « vi«« to i<l«nUfyiiiQ • • imU M to •wmtiilatf 
th* aa^itt •# th* ttlvftlyt^tf ip^ciM fMMd ia ttitM M1 I I» 
UOM* 
]»«it««li&«rid» In •tmiQ acidic ioftiiing non-aqucouc cdvciitc 
liM Ibccn • ctiijtct cf cciici4csibi« iiil«i«c%^^^^^« Xt hac 
been ciia«n tUct the ceiutc psodiactt tiic ccUon PCi^ nhich 
•sictc M c cUblc Cfititir in the ccXviioii* Iliwivcyf tot Um 
tsilMiidMt tKtcc hic toccn antch diMMCcioii vcgwrtiiig i U 
ioniscUoA ia tucli CAiiMiitc* TIM pKccphcxuc trihaiidcc wMt 
icp^xM'^ t» bdictPi M iiMii^witxAiytcc in fliicMt«AiplMric 
•cid limMC In diatOptituric acid thay «•>• ahaiin^^ to ba 
aiicttaad yiaidtiiQ tha pantavaiaat pxataiiatad apaciaa POHX^  
aa tha ultlaata psadttct* Zn chUJoaulphiuric acia» howa«ar» 
na audi mmk haa aa fat baan lapattad. tha toahaviaiis af a 
tm fihocphotiia cawpawida MMiy PCi^* PBr^ t PCi^ » Pfit^ and 
PCi^lf haa haaii ifivaati«atad vdth a viaw to aiMwIwIng tha 
aadaa aa wali aa tha astaat of thait ianiaatian in chlaio» 
aiitphitric acid. Tha aaiittaa Ph^ and Phyu hava aiaa iMan 
atiadiad ta aonpaxa th^jr dai^ eaa af ianiaatian ia ehloxaaiti* 
phitric acid« 
I 109 I 
that pli»^hMi» tvilisildt* jr«Mt fiith •toieKlflMitrit mmmtM 
0t th« 9ppnt^gUU ha«g«M in «i iam% MlviAt lUi* ««iteii 
t«t9t«ia»sld*« SMuitlag ilk tho fosMttMi •# simd pho^hotiit 
HtUdM MAtftiflilig "H^  AlldAtitll SUU of phMphOXUt* A f«W 
•f tiMM miwmi tmiAOm hmm b&m Utl«t«tf M tUbi* Map«im«to 
At MMftl C«IMiiU«MI« R*ttAUyt i t hM IMW thOHIII ffOM tilit 
iatoMMttcy^^^^^^ that thlwo^ttlpharit Mid i t a tuiUblt 
MivMii ! • <«rryottt tht »td»« ivMtiAiia invwiviiig th« fooM* 
tiofi Af eatiMiic ai^ AciM irtiieh y i i t n •• tttHl* •ntitiM in 
Mltitiont* It tiMMf«««t • • l t d iiit«f«^tiii9 to study tiM 
t«d»« tMetitm •# |»li»i^i»iit9 ttihsiido* vdtli th» ippftptiat* 
liiltgwMi And iiit«tfiAi«9«ii •oaptuncto in oidAr to oti^ oii tlM 
p*««ibiUty of foflMtion «nd •t^ii isatioii of • fow hot«(o» 
•atioiiic opMei**^^ of |>iio«i>iiovuo • • 9 , , Ka^&r^ P t e ^ % 
FCijl'*' and rat^'*' ote. in •hiotostOpliiiEit otid ••Xvmt orttia. 
t ItO t 
mffmiim m fmimhiim or mmm^ 
Viimip^mmM t«ittitet&4» m» tfi«tUl«tf in an a l l 
9laM appasa t^a at atBMptittia ^tmmum^ on a «ata» bath. 
Tilt fmaUan tfiaUUiii0 at 1i*c «aa aaUaatad and ttaa* 
UQ 
dm^etiaUy ai«Ual4a (Viiva Pliaaia) iadHna 
Vp^HWa^wMiM^^Bi ^^W ^^'BHWaa»^^p ^^BP aian mj^^Kf ^ww^^p^niHn awp^ww^^'Mv ^ • ^ • ' • • ^ ^vANi ^ i ^•m^v^sa 
9laaa tuba* Tha naatfla abapad» aMaliig «ryatala «iaxa 
Pt>aaph»«iia pantaianwilda waa ayntliaaiaad by alaidy 
MMing f . M a l (d«e23 Mia) af taoMina (E« Mmk) ta s«d » l 
(0»oa4 aala) af ptiaapliama ttihtiMltfa (E« Mai«b)(iwtli t^Mn 
la taibaii t»tsi^NI«riaa) in • ana U t i a tfovbla natiltatf pfwmi 
viai^^^v^v ^p^^^Pwfc^p^w ^^^mHi^^f^^ w^^^ ^^^B v^v^p V a a^ WP ^p^^^BJw wnH^^a ^^w awfc^BWa^i^HW^ wPBa^P 
tfana ualno a aapasatary f««nal« Ta piavant Ivydbsalyaia and 
ta allaif tiia aiq^anaian H 9Maa» a drying tidMi aantainInQ 
pbtipliaciia panlaslda (^j^) «ia caimaetad t» anatiiar nack 
I 111 t 
of tht f iMiu A« mm — th* bnaiiM WM addtd • p«X« 
ylUm Mlid MpavAtatf oitt whioh MM fUttMrf audi dried 
in mMuuBu 
Photpfittfut liMMictilMoitdidt «M «yiith*9ig#d toy 
Mixing ttoitliiMMtrie «i»wiU of lodino nonocliiortdt (E, 
Moi^) vdth tho ioiiition of photphovut ponUthlorido 
(aiodol) in Odibon totsochloirido* Tho ptoduot oiiteinod 
nao fiitoiodt weolMd npidiy with oostoon totiochlo«ido 
ond thon ibriod undor mowxiu 
Asoonio tJrt.ohlOjrido woo oynthooiood by fofiu»» 
ing ofoonotio oxido (AOj^ )^ in ontoot of oonoontmiod Vd 
in on oil gioeo oppoiotut* Thio nisturo MM thon diotiUod 
in o oloood oyotiB ond tlio fiootion dioUiiing ot 130^ noo 
ooiiootod ond Hood* 
I M2 t 
(iNI%h Rt<d<lf lhU^i§ iMMldUMf I^ MMipiKKKIIt tJCHmwitlltf 
lodiiMi owno «lii0tidNi (AU E» Mtvtit s««QMt»)« antlBMiy 
tjri«hlMri4t ( A l t e i i ^ «atf iflUoiit l«mlMi)t mtimmif 
wuiMllwi trlelULaarld« (AU iiDH xwagMtt) tsiplitfiyl 
pl9tpiiiiii Mid trli^liMiyi aniiiMi (iMth Ftidui A«Q«) « « n 
I 113 t 
in •hioMSUlpliuatit atlii «t 25*C* 
J^nsakmiLJL < w*i9)«t • ! tolvMi inltUlly Utm • 44*19 9». 
0,000 0.416 
U331 0,690 
9,391 1,300 
9,491 1,820 
11,483 2,132 
19,814 3,172 
23,081 9,M0 
26,333 11*960 
31,488 19,340 
fitttrtitnt n > ivolght of toivvnt initially Ukm « 45,40 gn« 
CO «10^ K. icIO^atar^ai*^ 
0,000 0,468 
7,699 1,960 
10,990 1«976 
19,009 2,600 
19,174 4,4SM 
21,843 6,760 
29,999 9,880 
29,444 13,000 
33,428 16,120 
I 114 t 
C«l«ulaUofi for tiw d«tiimifMiUon Pf ttm iMtic ioaisatien 
<«iitt«nt (Kg||^} ef tlie conjiigAtt M i d fMOMd In U M •oii i* 
U«tt» •# ptiiiytnnM tfi«hlwrid» in tiOMMiili^liittU Add at 
o«oto 
0«0i6 
0,112 
0.130 
0*148 
o«ioa 
0«t04 
0«1«3 
0*000 
0*010 
0*019 
0*000 
0*030 
0*030 
0*030 
0*040 
0*100 
0*110 
0*133 
0*103 
0*100 
0*170 
0*190 
0*200 
0*0M 
1*300 
2*9M 
3»9M 
0*020 
0*470 
0*200 
10*480 
AVWng* YttllM •t Kf^* m 4 * 7 4 K 1 0 * ^ M I ^ ^ . 
t 115 t 
Specific eonaiicUM* of toiutiont of phMphozut trlbsonido 
in ehloiotulpliurie acidi at 35*C* 
fiWtrlltnti I • »%ight of toivont in i t i a l l y takan « 45*22 gm, 
to Mio^ K ii10^ahB"^«ir^ 
O.OOO 0,437 
2«22B 1 •953 
5,054 4*575 
7M1 6,M2 
••482 7,710 
15t80d 13.107 
2SU209 19,532 
a(.003 21.074 
FiWMrrlmfl 11 « waight of aalVMit iniUaUy takan • 34*505 gm* 
CJO « IO* iC/«io^©hr^«r^ 
0.000 0.429 
4.461 4.392 
6.M2 6.428 
10«002 9*886 
15.397 14.988 
24.033 21.962 

I %%6 t 
Cal«ttlaUwi for th« il«t«minaUon of tho batie ionlsation 
eoMtant (%{^) of tho e o n ^ d t o ooid fonod in ioittUono 
of photplionM toiteowldo in ohlosofulphiicie oeid at 2&«c* 
St 
0*010 
0«016 
0«023 
o«odo 
0.033 
0*040 
0*046 
0*003 
C, 
0*000 
0*OfO 
0*015 
4^020 
0*09A 
0*030 
0*030 
0*040 
c< K^-^ irtO%«oio« X«r^  
0*000 0*900 
o*oaft 1*007 
0*000 3*004 
0*714 4*001 
0*700 8*440 
0*790 9*000 
0*760 11*077 
0*760 12*790 
A«ftM0O ^mlm of Kgii^  m 6*406«10r^l»ioo KfT^. 
I t17 i 
TAaL&>2S 
Sp%9itie wn6mi»nM9 of tolutiont of phpiqpliofttt p«iit»» 
€hl«]rid« in cKloiotulpivurie aeid at 2ft*C» 
EiBMirtMaiit 1 I weight of teXvofit ifiitiaUy Uk«ni40«046 gn* 
0.000 0.463 
0*810 1*182 
1*7»3 2*466 
2*278 3*084 
4*870 6*219 
6*604 6*481 
8*029 10*280 
9«788 12*336 
12*278 16*420 
gi«#giMiit 11 t woight of aolVMit iiiitiaXly tok«nM4.476 gn* 
60 irtO^ ICii10^#hr^«Br* 
0*006 0*411 
0*804 1*028 
1*899 2*970 
3*962 5*140 
6*828 7*196 
7*961 9*663 
in907 14*399 
t 118 I 
Sp«tif i t tondtetUiii* of tolutions •£ photphMus p«Ata» 
hnnidt in tlil««Mulpiiiiric aeid «t 7AK» 
SnukmlL^ * tftioht of Ml¥tnt initially tAkMvMO.SId 99. 
CO «10^ IC jrtO^oliir^eBr^ 
0,000 0*411 
0,296 0,514 
1,114 1,028 
2,641 2,096 
4,316 3,187 
8«388 4,009 
7,994 8,664 
10,821 7,196 
B*"*^ **"**"* If I weight t ••ivmt initiaUy Ukm • 81,aM goi« 
o:> «10^ ICMlO^hT^aT^ 
0,000 0,429 
0,716 0,832 
1«609 1,378 
3,781 3,120 
6,701 4,642 
7,193 4,690 
8,830 6,019 
9,311 8,388 
10,198 6,848 
I 119 I 
Calculation for iho aataxsiinaUon of tha l>aaic ienltatlofi 
aansiaiit (Kj^ ) af PSr^ iaised in aaluttaiia of ^latphovut 
Cl, 
0#0f4 
0«((KKy 
0,041 
o.ooo 
0,057 
0»073 
0.000 
0*000 
0,100 
Cf 
0,011 
0,010 
0,099 
0,030 
0,034 
0,043 
0,040 
0,(»d 
0,060 
K^iclO^lalea Kg* •1 
0,78 3,872 
0.04 S,844 
0,01 3,012 
0,00 4.900 
0,90 4,839 
0,90 9,203 
0,97 6,048 
0,97 6,800 
0,87 7,530 
A«as««a ¥Biiia •# K,^  • 9.063iicr^«alaa i^T^ 
t 120 I 
S|»Mifi« 9ondmt»nf of tolttUont of phBtphoyut tWKftchlozo-
iodldt in chlMMulpiMric Mid at 25*C« 
t Wtight of telviiit initUUy talMn - 43,568 9B. 
CO ji lO^ K MlO^otBT^ea*^ 
O^OOO 0,411 
0*117 0*965 
0*791 1*»4a 
1*760 3*135 
2*699 4*677 
4*665 7*813 
5*928 9*201 
Frtft^fliml TT • n«ight •# tolvont iniUalXy takm • 52*09 pi« 
o) irto^ IC KlO^ohT'ca*^ 
0*000 0*429 
0*3KI 0*857 
0*641 1,285 
1*256 2*416 
2*358 4*163 
4*130 7*093 
5*021 8*378 
t 121 I 
iABUett 
CmnimUKmtxit Utmtlon •f Miytltfii of luraMim «dth phot-
plwtiit tvithUildt in thloiMitlphkttit acitf at 2ft*C» 
«f«i«lit of Mivwit initUUy talMii • 92* 18 ga* 
0*000 0«421 
O. IM 1*028 
0*309 1*799 
0*471 2*621 
0*964 3*187 
0*800 4*624 
1*018 ft*6M 
1*093 6*168 
1*209 6*733 
1*322 7*247 
1*903 10*794 
2*113 11,822 
2*224 12*387 
t 122 t 
CofirtiMtaMtsle titittUon of SOIUUMI of iotf&n* aonMhlorld* 
with phMphMnit tvlehloritf* in thloxosulphMric acid at 25*C» 
Waight •£ •eivant in iUa i i y takan • 46*113 go* 
CancanUatian af ZCl in HSO^ • ^.flftxICfStalana. 
Maiaii»aaUa lCx10^ahB*^oii*^ 
0.000 t«M2 
O.OM 2.570 
0.250 3.341 
0.67* 6.682 
1*006 9.292 
1.208 10.794 
U d M 11.308 
1.984 10.794 
1*874 10.794 
t 123 I 
CdndteietoMtrie Utiation of toiytion of iMliiM nonoehlorid* 
vdth phoapliofttt trUkfOBitf* in chlMotiOphiurit aeld at 25*C* 
weight • / •oltrmt initUUy talwi • 49.91S gn* 
Conctntaration • ! x a in MSO^ » 4.229ic1Qr^ Maiaii« 
MoiM^aaUo IC Id O^ otnT^  oT^ 
(PBryxa) 
0*000 2*143 
0*731 3*964 
1*433 6*214 
1*864 6*396 
2*303 9»C4i 
2*766 10*713 
3*160 11,784 
4*106 12*696 
6*919 14*998 
t ia4 I 
SMt i f ic MHidiictanM of soluti^iit of arttnle tri«hloxitf« in 
thlAiwwlpiwvit atid at 2ft*C* 
SMSaasUUOSLJL * WtlgHt 9t toiwiit in i t i a l l y takan • 32«72» gn* 
0«00a 0*985 
0*301 1*40ft 
t«l20 d.&td 
u s e »*192 
2*412 5*972 
2*751 6*381 
3*926 7*494 
4*041 8*196 
fjIBHttrlBtitl I I t waight mt aolvant in i t i a l l y takan • 48*37 gta 
^ iilO IC ilO^ohr^eBr^ 
0*000 0*585 
0*715 2*635 
U929 4*508 
2*027 5*386 
2*698 6*323 
2*812 6*440 
3*805 7*845 
5*124 9*484 
I 12» I 
tsithlisUMi ta «HI«iMy|plMrit Mid at aft^ H:. 
^w 
#•900 
o,too 
0»IOO 
0*200 
0»2M 
0.300 
0.J00 
0*400 
S 
o«oto 
0«09E0 
0*030 
0*040 
0*000 
0*000 
0*000 
0*173 
K 
0*900 
o*aoo 
0*233 
0*220 
0*220 
0*200 
0*100 
0*101 
Xl^MfO^M K^^ 
0*20 
0*03 
1*00 
1*31 
1*00 
1*00 
1*47 
1*00 
kmm^ vain* af x^ » 1*100KlflrWot K^^ 
I 126 I 
Specific conAicUnc* of toiuUoM %t Mitimosvf trifluMridc 
in chloiMuiphMVit Acid at 2ft*C* 
I ffoight of Mivwit ifiiUaiy takm » 45«(» va* 
0*000 5*063 
0»0t6 10*632 
U797 14*430 
2*634 16*708 
3*980 18*733 
4*435 20*750 
I might of soivoiit initially takon •• 38*903 «&• 
^ mo JCMlO^otn^^ efflT^ 
0*000 5*063 
1*228 13*164 
2*205 15*695 
3*173 17*721 
4*063 19*746 
4*897 21*771 
t 197 i 
c« 
0*000 
0*100 
0.100 
0*900 
0*S»0 
0*900 
0*300 
9*400 
<^* 
0*010 
0*OfO 
o*oia 
0*010 
0*010 
0*018 
0*010 
0*080 
^ 
0*2 
0*1 
0*08 
0*06 
0*06 
0*00 
0*00 
0*00 
v^miAkn— Ko*^  
0*200 
0*111 
0*113 
0*122 
0*090 
0«100 
0*092 
0*100 
Ammn mXm •t K^m 0*120»1Qr%toil«i K«r .^ 
I 128 I 
in thUvMiilphuvio acid at 25*C« 
t Wtight of tolYont initloUy Ukm > 37.417 gn. 
0«000 5*969 
0«84a 6«9ai 
2*208 8*2dd 
4*768 10*126 
6*969 11*139 
12*219 12*1»1 
21*936 13*164 
ffmrtrtiinl TI i Wolght of tolvtiit IniUolXy Ukm - 55*93 gn* 
O) MlO^ iC«10*Ol«*^OB*^ 
0*000 5*569 
1*443 7*595 
3*376 9*113 
6*771 10*885 
9*373 11*645 
16*041 12*151 
24*841 13*670 
I 129 I 
TAMrlT 
•#ny tcictOMPid* in chl«PMiaiM»iric ««itf at 2a^# 
Cw 
0*090 
o»too 
0.100 
0*200 
o«a90 
0*300 
0*300 
0*400 
0,400 
S 
0*010 
0*010 
0*010 
0*013 
0*013 
0*010 
0*010 
0*010 
0*010 
c< 
0*20 
0*10 
0*06 
0*00 
0*00 
0*00 
0*04 
0*04 
0*04 
K J ^ O W M KgT^  
0*200 
0*111 
0*072 
0*004 
0*006 
0*079 
0*007 
0*000 
0*071 
Awmn^ imlm •§ t^m 0*097i10Si»i«t KIT^ 
I 130 I 
Sp«tif i t 9tindm%aixw 9t t o l u t i o m •f tripNHiyl photphiiw in 
eliiMtottilpiittii« acid « t 2&*c, 
Emag^mant I t HHght •# toiVtAt i n i t i a l l y takan » 30,402 gm, 
CO irtO^ IC jrt0^aha*^«*^ 
0,000 0,732 
0,640 1,409 
2,13B 3,453 
2,905 4,432 
4,924 6,185 
7,804 9,793 
PifimiTlflint ! l I waight af tolvant i n i t i a l l y takan » 41,392 9n« 
CO «io^ IC MlO^ote-^ai*' 
0,000 0,732 
0,226 0,969 
1,671 2,860 
2,296 3,762 
3,212 4,896 
6,233 8,246 
I 131 t 
8p«tific coiMittttMie* pi •oiutlMt 9t ttlplMiiyl 4uniiMi In 
t might pt 99lfn% iaiUftUr takm » dS«171 gn. 
a> «10^ K ilO^^lwr^eBi*^ 
a«000 0.426 
0*422 0*618 
1*192 1*85 
1*967 1*055 
3*590 3*196 
4*520 4*000 
filPtrtmWl » i n^iO t^ «f •elvtnt iaitUlly Ukm « 31*079 gm. 
o) MlO^ IC x10^oNa**a«** 
0*000 0*426 
0*037 U031 
1*929 1*495 
2*475 2*319 
3*013 2*753 
4*873 4*381 
t 132 I 
Miytitnt •# triplimrl AMint in tiil#iMHil|»iiiisl« aeid at 
c» 
d»M» 
^•090 
0»190 
0*150 
0«IM 
0,2f0 
0*SN0 
0«9f70 
o«ioo 
o^aM 
c» 
0«0J0 
0*075 
0.100 
0«f2» 
0«l4i 
0*173 
0*100 
o*a20 
0*SNO 
0*203 
< 
0*833 
0*033 
0*833 
0*833 
0*822 
0*823 
0*889) 
0*810 
0*810 
0*814 
K^^XIOWM K«** 
1*881 
3*703 
0*017 
6*271 
6*870 
8*090 
9*340 
9*691 
10*934 
12*813 
Av«i«g« v a n * • # Kgii^ m 7«467»lor^f0lM KioT** 
t 133 I 
*«i4 at aft^ c* 
/ Kj/wf itgj,* X f «r® 
FHMpliMnM txitta»rid» 0«a§ 0«474 
PliMplwiiM t ir i teoiUt 0«tO 6,486 
Phfti^Htna* ptnttliiMiidt 0«60 6«06a 
AtMAiC t t i t l lUc ia* 
^^•w • • ^ ^ ^ ^ • w W ^p(»ilfc^ ^ fc^^^Ww^fc'*^^' 
AfitlaMiy tagicM<gid> 
Trii^NNnyi phoapiiM 
Tarlptiiiiyl «x«iii« 
0.22 
0«66<l 
0,047 
UIO 
0.80 
f.196 
0«I2» 
0#097 
«» 
7,467 
t 134 t 
fiiittiT& m niJQi^ ffiH 
The ht^mfimm •f pHt^hmm tctthlMfiii^t whicfi IIM 
•«itf^ f^t iitt bMA f«iMd to bt v«fy iRtwMttliiQ in chtotMiilf* 
phiurie %9$A» It px^dtttM • f«ii^y ««mlii8tifig toiitttAii 
k«tn iMRrt to fet 0«8O (fiikJl^-^l) InditoUiig the JiiMtiwi 
•f • MMUIKMM* iB9URt •# fk«« mjiir tout i«tp«iitil^«^ 
f»v AlwMit aU tlM tiitiwit ill til* Mltttton* Tht foltowlng 
pM»ibl« t d t t •f ito toidLt«tl<»i miy Iw vtMitliMd in CIIIOM* 
•iilphiBri« Mtltf* 
Tli»x« Mty to* • p«»tUl slapto pzttoMtioii MMlt&iiB 
VM MfiiiKiftto atid tiPaj !«••• 
Fa^ • 11% j d s s HE€l| • SO^* (96) 
#r th* Miiito m/tmtw&tm an iiiMHpl*to toitiltattoii pKMteciiig 
tht eattoaie tfi**!** PCI^  i***^ 
9Gl^ • HSQ^ —S POj • HCl • SO^* (97) 
•r thcM Mry h* • 9i««hHa •xidattoii of th* toltito in Ih* 
f 135 I 
24 0 
20 0 
Tg 16 O 
o 
120 
8 0 
4 0 
• POTASSIUM CHLORIDE 
o PHOSPHORUS TRICHLORIDE 
* PHOSPHORUS OXYCHLORIDE 
A PHOSPHORUS TRIBROMIDE 
0 0 4 0 8 0 120 16 0 20 0 24 0 
UJ xlO^Molt KgUolg f ion 
FIG 8 
28 0 32 0 
t 131 t 
to i t« telle Mtttco^^f i« tiltSw 
tiw coA i^gato Mitf POHCil i«t«t 
s booie o itolir psotonitod to 9iw 
JPCI3 • HSO^ S S '^ OCl^  • S<^ • H51 
Til* oiMMzvodi i^ditoi vtrittioii in tho oomkietivi-
tlot of 1^0 ooltttloao «hietif homvy» ottoino o otoMlo 
voluo withlJi a fow ninutoo tiao* l« toiiiltt«Fit with tho 
noHo of aroottloti oo fivon hy oqaotlon (98)* Duo to tho 
oolvont tut off foir tho oeltf «i ^oiit 2f0 no whom SQ^  i« 
oloo lopoartod^^ to ohMr 0 otiofig itiNof^tlon* i t hoo not 
boon poooihlo to olitoifi u*v» oj^ otts^ ooopic ovitfoiwo fov 
tho «iiotoAeo of S(^ in ooiutiMio of photphoxito t«iohlori<io 
in tthlosoMilphttrio otiil* Xt iOt howovovf notOMorthy thit 
tho apotif io oondMotonco^ooneontiotion ptof Uo of tho 
otohlo ooiiit&ono of phoophosiio txiohlotido iioo point hy 
point to thot of phoiphotyl «hl«ti4o^^ in ohlotoMiiphitjrio 
ooid (Fig* •}» oonoo^ piontly fowtusing tho aodo ^Yon hy 
oqootion (98) whioh oioo ooono qmito loooonahlo with tho 
OKitfiiing hohivioiir of ohlofooulphitrio ooid^^*^^^^« In 
dioulphotio ooitf^^ toof tho lonotiMi of tho oono pxoto» 
noto4 opotioo FOHCi^  hoo hoon npovtod ond i t hoo boon 
indiootod that tho oen^ugoto ocid i« fuily ptotonotod in 
tho ooitttion* Hwotvogf tho ohoowod ovosogo i «iVoiiio 
I 137 I 
• f tiM MiijiKiftt* M i d h i * iMMm twatMitM MtAg tht 
•Sw • • [»1 ( • • ) 
L«t << M t l i i d90f«t df ioni i t t iMi •# tlid INHM B in til* 
M i d t» «i¥t tiM MA jii9dt« M i d BK^  Mth that 
K 
V (100) 
[sOjpl*j.,yL • ( ^ • » 
«liM« Cg id tiMi dMCMtifttitii #ir • dtSMi9 • iMtsdiy t * 
(d«0*t KCi) ia thlMdduliMdttie dcid at tlit dM« tpMi f ic 
MUdttdtdMd #• tiw wMk bsM hdvtno MMdAtMtiflii C ^ 
TM dtiittilNttloii fKM th* dittdpMtalytit 
MMtMit^^ X^ (4»9f ;t 0 * ^ d lcrWd%6|r^) «f tht 
MiVdRt HSO^ i t VMy MAi i Md Mlf bt AMiMttd il l 
I %m I 
( V X ) 
(1-o< ) 
th* «tev« «qpi«»tloii hM bMA f«uMf c«a|>«z«bl« to that 
KipMrt«d •ftsiitr^^ fi^ r tht tolutt POCH^ in «liS«t»tiilplMri« 
• ^ t f . I t tiltCtfMWt f^Hrthtt t lf iptttft tlW • • < • of I t A t t l M I 
•f pii»ipiH(tm t«iehl9tM» In thl«iMutpliiiri« seitf in 
Att^ErtMIMI with t i l t tqitt t lMI (9«)« 
TIMI MJttttv iihtftptiofui tytlnrmldii wtit^ i^  IMMI ftJlM 
•howl to Ho 0 iieAH4««tfol|rto In flttOfo«iapt»aic mU4^^ 
lioo olo^ hmm fo^nd to onilbit tho 9mm OMiAietino 
Miovloiar m phoipHoiut tH^ilotid* in ida«ioottlplian« 
ooitf* Hit wmmf ^ «vsitto of tiio •toUo •olution* hot 
koon foioid tft IM 0*80 (Tftmtii4l)« Tlio nodo of toootion 
inoolvtOB tHo fOsMiion of on wmlogtiio oon^ugoto oeid 
PONtej* olMiior to nmt dtoogi>t< in ocuaotion (••)• aoy bo 
I 139 • 
TIM lM«lc iMiiMUon eoiitteiit K^ of th* MAJiiQato sold 
liM tXm iKMtt «viliittid (Tahl««4M) utliio th* ciiptttsiMi 
f&vm •!»«• fey •qustiM (101)* 1% i t a^ MtttAt ^Htt th* 
obMfVtd MigniliMto of Kgn^  #•» tlit phtipliftiiM t»lta«a4» 
i« iilt^ iKr than tlMtt of ttw eliloio mmi^gm* Tht MUUVO 
tiiffiiot vsiiM for tl)« foawr tpoeloo i t qiiitt in tg i t i tnt 
«Alli i t t atM tetit Mtiflni* 
Tht toiutt phttphotitt ptntatlkloridt dittoivtt 
txttntivtiy in thltxttuiphiirie ttid «dtb tha tvoiutiofi of 
HCi «tt pcodnelfio t highly oomhiotiiii toXution (Fig. 9)« 
Tht ooiMliitttiioo of tho toiutitti stBoint ftiriy tttfalo and 
tho tvoro^t mumhm has bo«n foyntf to bo UOft (Tthio«41)» 
tho tttao of loootioii eontittont with tho ohovo ohoocvotiono 
»ty bo givon ot i 
I>Ci^  • m^fX s s ^^4 ^ Hd 4> SO^* (103) 
Tho obooiVo4 1 «ooiiio (i»o«» i • I.M) io tiighUy hightv 
fjMM that oipoototf for oqiioiioii (I<I3) (i«o«» 1 » UO) 
mhioh May ho doo to tho wtak hotio aatitro of tho hydfo-
ohlofio ooidr in ohioiooiilphosio acid* Tho fomatlon of 
tho oatioaio apooioo fd^ oo a otohio ontity hao aioo hooii 
ohOMfi in onothox woo-otpioooo ioniting otcong aoidio toivonto 
iiko iiqiiiii hyitiogon ohlo«ido^» ditul^iiirie^^ and fiuaio* 
tulphotio^^ aoido. 
I 140 t 
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U«fis 0f ptwaphMiit ptnUbsmide in Mtthyl eywiitf*^^ i t 
hM iMtii mpoirttd that tlit iMM PBr^  and PBv^  AM fosMcl 
in tlM MlittiMi* Xt hM bMn intfiMttd that itfiil« tht 
•atitffi i t • •tUUL« tpMictf ttit «fiiefi i t ttaliiiistd by 
••ItNititA* Tht ^Itittwlptmyit ttitf i t tpptvtntly t ttseng 
Btniitqiitoyt itiiisiiKr ttivoat tut i t i t niffititntiy ttidic 
It t t tbl i t t lilt vwritiit untttMt t t t i tni t tpt^tt^^*^^^®* 
Xt i t thtitftftf tiq^ttttd that i ikt phttphtiyt ptnttthlt-
xidtf tht toltttt phttphtviit ptntttatnidt thtuld t i t t yitid 
tn tntitgoitt t t t i tni t tpttitt ?Bai^ t t t tttliit tntity in 
tht ttiittitn* Tht tolittt htt httn ftund t t psedutt t ttthlt 
ttndttting ytiXtw ttitiiftd toXtttltn in thitnttulphyirit tt id 
having i •mint tf 0*60 (Tthit>-4I}» Tht ftrnttitn tf ytlltw 
dituAphurit acid hat ht«n tiaggttttd by Paul tnd wmotlmf^^ 
titn t f tht tt lytt into Sv^ *^ ^^3 " ^ ^ ^ <^«*'' foXAtwtd 
hy tn txidttitn t f tht iatttxt yitiding ultlBMittiy tht 
pcotontttd tpttitt FOHBr^  in tht ttiution* Xn chltxotul* 
phiavit ttid* htwtVMff nt vtiiatitn in tht tonAaettnet tf 
tht ttXtttion idlth tiat hat bttn tiitt«vtd ttnttc^tntly vuiing 
tut any ptttihlt dtttapotition tf tht tt iutt in tht ttiiititn 
t t vtptxttd in dituiphuric acid* Tht atdt of itnisation t f 
phttphtmt ptntahvtMidt it* thtxtfei** ctatonthly indittttd 
t t ftJUtwing t 
I 142 I 
Pte^ • Kso^ s s Pftr^  *¥»K * s o ^ * (104) 
••l i iUiiit #f piiii»li«M p«iit«lNr«il4« la tUwiB acli^t atdlat 
iM iA iM W l l i ^ l4 f llgWiVMCf pittdUMa ^ tll» «l |4at l0f l • f 
IqrriMgM iNMMidt lA •hl^SMlitplllKlC M i d WithOttt «Mltill9 M y 
TiM rttMvtd JUMNW ^mlm •# ^ <!•••• ^ •• 0»6) fi«n thtt 
•^pMtttf (i««*t "^^  • 1*00) IMS 9qimUm (104) liidi«a«M 
tUftt tnlilBt pUmu^lMBm p«fittclil«siM tii« MJUit« phMptMumt 
liMlitwfMiiH i t M i Ma|»l«Ulir iMiMd* Zt tunf to tfM t» 
ttw i M t p«U» MtuM pf ttm l^ *X toiMl III S>at^  M •Mpiri< 
ptopphMM ptwtitoMiat to pM4ttM Pior^  I I M toM if¥ttiii»t«4 
itslJMi filliwliiii PMPJPMlon I 
t 143 I 
pmUimmK^0» la 0ilmm»iptmeU atM ami C^  i t %IMI mmmt^ 
t^tion •# • stimia «i««tx«irt* (t*?*! KCI) «t tht M M 
****** ^ ** Q^* 
tte tfiiagu" want mi K^  (t«bit>4f7) for ^i» tttwtiitwtlii 
iii%hi«t» not IfiwMtigatwl in any of tht iuwwri otcono ««i4ie 
l i l a t IMM bMK found lo i^otoivo ifiiititiy in olilotootilpiHaric 
ooiotidfi (Il9« f)« Tiio OMduttonoo «• wiU «§ tiM Mloiir «r 
M M oftJLtt^ iMi tMio IMOA fonmd to M M A I A o to l^* fay ouito o 
long tlao* i% hot iMOA tipoftod lay otxiioar woikofo^^ tiioi 
IA iMM«ootioy omlimti iitui ##f1liiwi to^MMlilOifldo tiio oaoolMi 
aoloovioot Kl^ oatf xcit nhtiooo in oolor ooloonu WM 
oootmitKilo i t i»Kodiiooo ionit ipocioo PCi^  ond ICI^* Tlio 
ofcooBoo of oof ¥oxiotioii lo tho o i^dmtonio of tho oolvtloiio 
of tto ooloto ill oiilotoMtl^tiiifio ooiO viith tioo xuiot out 
t 144 t 
its d—CMptttiUeiu Xt i« tMM#ntiiU to lfMm«ftt« thtt ti«et 
too» thMTt U tilt HwamtUm •€ th» ttalsdlo 901^ mtUmiit 
ipMiM la tii9 Mltttlofi* fmHi—mgtt ^ * ol>itf¥td lil^i 
MfMueiivity •€ tiit tttliiUon «lii«ii MfSMp0iMl» te tlit 
faaiiitlw #f mttm IIMHI ««• SQ^** I«ii (!•••# I » l«2&> In 
tiM MliiUoii tufs^i thii la ttfditlea %» ^w PCI^  «atloa 
9mm •llMir IMV tanAtttlAgi iptt lM «f« «!•• f»i»«ri la tiw 
••Itttloa* Xt l i m^mmgUfi^ that tha aaXutlan lita aa 
latiSMa teoaa iMiliHir ^MUcatlaa tlM tttiafiHiiii a# iadlaa* 
IPBiV ^i^lfW^^^^Bf ^ ^ W ^ P ^ ^ W ^t/^m^tt^r^lttm mt^n^^H^Kf^l^^ ^BHBWW^^ 11^ W WiPBlPi^^lPB*^* ^PnV^|FVw ^ p ^ * • •^^^• • • • •HP^PW 
•p^^^w^api^ aF ^w* ^^^^asawa^raaaa^p^a^aBiwaMi^ ^^flp4*a* ^wpaaw •MPaWMkav^ p aw^w" •pwfcaiw^ia^i ^Ml^^aa 
af laaiaa la tida aaXatlaa* Tht aaaa H laaltaHaa 
napitlhla altii t^ aaa timmKmUmm aty ttaMrafaiat te givwi 
• Xg • O^ (106) 
Tht pm4miB m^ mm GX^ la aaoatlaa (1M) aia towaa^ la 
iNHiaav aa aoaNuaataalyiiMi wMKRaat XM aw) HCI liava IMMMI 
Mparlaa^^^ ta act aa aaidi hmm af tlila aalatat ^atan* 
Tilt %9»6m%mmUi9 taaaa Utxatlaat af tht aalataa 
fOia l^iavat tKUhXatlila aail pliaiqplitvita Uitoaaiaa with Hia 
aaiiftptlata Iwtaoaaat feaetalaa mud ladHaa* aad lAttalwIagwit 
t I4» t 
iMttnt •BnattOiridtf mp^i id i Iwvt • ! • • bMn MOti^d ms% 
In €til«fMiilplM«i« iitl/d in «rtfMr «• IniPttUoftU tht 
fl^tiiMUty #f tht I^ MBMItUgl •# MM llttMMftUMllC IpMiM 
•nt i t lM In tilt Mliitl0M« TIM MMXt» H I M M iiiMttlM* 
Xt liM ibMA fMnd thftt wlMfi pUmt^mtm teichlMiM 
Uv&tftM • f tht MltlUMt MM» M JMtHfM tft tlMt Vf tlW 
Mint* in Mtt ^OMMlllplMBrif ACi^ U A tltti lM MtlMiMT 
liM i l M teM fMM in nm MM •# i^ liMphMM tciMMiM in 
«hl«MMl|»lltti« Mid Miltti«l • f iMiM MMBhlMiM» TIlM* 
M<tf¥iliMt M9gt*t tMt thMt i« M intMMtiM •€ 
illMiYintf M iniMM* in IM MiMUM t U M pt tM CMtMl 
^litMiiMV* *tM by tM «ppMMi«t* MMMt ifiniding liigiily 
MtM %t PCX^ VMMt tKg (fl«» to) tMt • tMlll teMk MMM 
• i tM Mi« Mti« P C i j ^ 2 *" t*^* ^^^ tpMifi* MnMttmM 
• f th» Md Mint MitttiM mwtmp9na» t* • & «MiM •# o«f • 
This IlM bMn ifVttiMted nftM pmptatUiq tM cvnMntMtiM •# 
tM Mint* At tilt tnd p«int idth thtt •# « ttMng t lMtM* 
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t 147 I 
«hlftl«titSpi«itl« Midi* TIM wm^ •£ V#»tUoil At tlw MMl 
Fa^ *m^^ mo ft zsz H^^ ftt^  • H&V • sojX" <f 09) 
Tht timlinta«atii< utiMi UtsitSMi aanr* of 
%tmm a tlitiii fcwit «t ttit att* i«U» PGiyiCl • 1«fO awl 
paiKi %• • f «viiiua of 0«9* Tlw Mattlan •# pilMphmMi 
•tiMiiatMit with tht alMfvo 0b««rv»tlMit tan bt ttpjrofnfd toy 
•ith«r of iStm f»IAowing two poooltolo MMOO i«o«» 
ICi^ 4* l a • HSO^ s s VQXjL* • HCi •»> SO^I* (110) 
KI3 • xci • 1160^ s s pa4 • HI • sOj^ ** o i l ) 
Tlio ooliitlonf KtwiViit tliowi lito^otiiii of iodino on ottnd* 
&119 ntUiig out oqooUoii (110)» Tlio iotfino JLitootoUoii i t 
xatomMy duo to Hio onidotlon of Itydsogm iodido ia «ii&o«o» 
OMlpiirtt acid i«o«« 
3HZ • 9HS0^ S S ^2 • t ^ ^ •*• aHCl • ^ (112) 
In fliiotodiilpliffio oeid^ oioo i t iioo tooon OIMWI that tlw 
tittation of pHoaplioctti trtohlorido with iodino •onoohio* 
t %m t 
sMt fttnlte III tlw feiBMitlQii •# PCI4 CAtUn • • a tUb l * 
tnUty in toXtttlMi mtliir tliaa afDtMMitl PCl^I^ M U O H . 
TiM fndmtottgia tittstlMi ciiiv« • f pht^hoxiit 
tvUMOMM* Mith Ittfliit MMMlilMliI* (fl9» I t ) #«li&teit« a 
iliftq» iHNMli at thi M»l« tatlo PSryxci « 3*0 and ttia aalii-
tiaa an atantfliio far a fa« MI IMI IM Bfmm tha UbMatian af 
Aa41iia aa avidMit Hwi i ta baaan aalattiaUafi* Tha i «vaiiaa 
af tha ana paint aalaUan liaa aaan faand 0«8e» Thaaa 
afcati^tUawa atMngly favaiir tha faiaatlan •£ a atafetU 
fairly aanaaating apaaiaa p tan ia iy PBgj:i* aanaiatant 
with tha aada %f raaatian aa faUawlaa 1 
apBTj -^  SCI • THso^ s s apar^^ • aso^i^ • KX 
•*> asoi • 31^4 * moL (lid) 
iaaina iibaflatlan aa inaiaatad i^ava by tha aquatian (112)* 
fnm tha a<apatlaan mi tha ahaarvaa aaaaaativltiaa af tho 
apaaiaa PCi^ar^ ( I « 0,9) and PmtJSk* (^ - 0*8) it aan 
ha darivtd that aithar tha faawr ia nata atahia 1 thara 
aaiata an ian-^Niir fanaatian in tha aalatian aantainino tha 
iattar tpaaiaa* 
Tha aanauataaatria aadax titiatiana 9t tha teiifr* 
tiana af ladiina with phatj^iaiaa triahlarida aa a a U aa with 
I 149 I 
0 0 10 20 3 0 4 0 
MOLON RATIO 
5 0 6 0 
FIG II 
i 190 t 
pliMiph»fiis ttibBMiitfty tnwt¥Mr» tfM M t (MMW any ttisfp t l M 
in tilt c«ndtorUviU«« of the toitttleiM* Fii»lh«a»r*t ttit 
U tmt ion «isv* nt i tht* i i idiMttd • b^mk nwr (ui IATi tx i t i i 
• t tilt tiqpttttd a t l t i t t i t ^xy22 • UOt tt^[iiijBt(t f t r tht 
fitiBMititii t f tilt &nait0tiit t t t i tn lc t p t t i t t PX^I* tttoitfiiig 
t t tht I M I M U H I g tnt f t l jrttctitii i«t«« 
PX3 • Xg <«• HSOJOL S S PXJX'^ • HZ • S O ^ * (114) 
X • OLf Br, 
Tilt pfttt i i t Invtt t iot t l t i i t t l i t r t f tM* tft not imUcttt tht 
ftxmttlon •# tht ctt ienit i p t t i t t PCl^ X'*^  and rav^X^ • • 
• t t U t t n t i t l t t in thltittttlphiivic am%A t t i u t i t n . Zt aty 
pmhtbiy ht 4iit t t tht ctapttttiwtiy i t i g t t t l v t t i t n tntvgy 
• f th t t t t t t i t n t httt i i t t t f ^ i t i r buiky nttiert^^, 
Atttnit tv i th l t r id t i Mhifth htt httn t tpt t t td t t ht 
Btnwti t t t i i i iyf in tfitulptnirit^^ and fluttotulphiiric^^ 
•t i t f t hM* htwtttTi httn ftund to imtftigt t vigtMitt 
i taat i tn in €hl#i»tiilphiarit ttitf with tht tiNiitttitn t f HCZ 
got and ft tult ing in a tontidttrthlt inoptatt in tht tondiat* 
tantt t f tht tt i i i t ion (Fig, 12), Tht t¥tiittion t f HCi gat 
i t t l t t tut tht poMihit alapit piotonatitn t f tht t t i u t t 
yiti4ing tht tonjugatt aaid HAiCi| i » t , t 
A t a j * HSO^ ZSZ HMCI3 • SO^** (lift) 
t 1»1 I 
TM «MMlKittafit« %i tiM toltttlMii hmiWK$ wmmUm «Mittaiit 
f«r • i«ig tiMi tiiOQMitiim th* fMwmtiffn »f a t t i U * 
MlviilyMi 9pmi— in tlM •eiuttMi* ttm Mlv»lytic MMti«n 
• r (Uimtti9 tgiMVki9Xi4» with ghl»«Wii|»twtgi» Mid wiy yagoi^. 
•fely te viifin M t 
Atcij • Hso^ r r : A S C I ^ ^ ^ HCI <if«) 
Tlw oNtlVd «v»f»g« • «i^ paiiit of 0»S2 iiiditatM that tht 
MlwiMLyMMl pMdiitt A a c i ^ * ^ ^ i * f t tHh^ partiaUy ioiiia*d 
•lailajr to that lapajrtad fov ataania tvlfitaavitfa in flyava-
attJ^httde aaitf t pvadMaing a aanaidaiahla axtant of fxao 
so^^ iona^ in tha aoiutiana i*o«i 
AtCL|«so^i 7>—*> Aaci| • so^** (117) 
Tha haaia ianitatian aoaatant K^  hM imm avajmatod iiaing 
tha fallawing aipiaaaion t 
^ [Aacig^so^] 
•» « f " , (119) 
ithwra c< i t tha dtgyaa of ionitatiant givan %9 
c 
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I I M i 
pgjiwting tlw MB* •onAtieiivity «• that of tht Mitit^ of 
TIM obiMevtd avtitgo stgnittttf* af IC|^  (T«ftil*-»d3} 
Tlii tftltttot antlneny ttiflMttltf* mnA •MtJteony 
t t i ^ l ^ K l * !!•«• a lM Imm tmmiA to bolitvt In tlw MBO 
wuifM»r fttiAtliiB la ^Waim mmSmUa^ Mltttloiit in etaoi»» 
mapiw«i« Mitf (Fig* 13)« Th* oantfiittivitiot of tht tolt^ 
UofM of thoto toiiitoo oiOt iitwtvoti ooiwiiow^y iewMr 
than tht i of ottonio tirioliloyiilo tttagMtiiig o woiyi ionito* 
Uofi of ^10 ioivoitrtotf i{>otio»« Tli» aetfo of toi^tioa mmy 
bo gi¥Ofi «• Joiiowlftg t 
and 
^ ^ ^ i ^ i ; s * S^^ * SOjCir (121) 
HIO boaio iofiiaotieii aaootantt K|, fov ttiwM MiittM iiovo 
oito feooA ovoioitotf mim aa oiipsotoioii oliaiwr te tiMt 
giVMi by o<|iio«ieA (119)* fli« ^Mtvod nognitoi^ of K^  
t 154 I 
(Tablt • 4 1 ) li)(tie«t«t neve iMtie iMtwni «f mnttatonf 
txitlmtifim «t ^Rfwvtd ndtii antlnony larltliloariti* In 
cwifezsiity «iith tht b«^ dMiiUiigi iMhavlttuY of fluoriiM 
in ftfiUaony tcifiiiovftdt* 
Th» soluttt t^htnyl ptoapHlfMi and tx^htnfl 
MtiiM dittolv* tuteiu^vvly in «lil»xo«il|»lM«i6 neid 
pB9di»Hm highly eondiictlng Mlutlofi (Fi9» t3)« Itw 
€Wiiiii«iMic« «f tht tniiition smtdm f«ijriy ttabie «aid ttit 
•vtsagt 1^  «^»iot hM h«»i foisid %» bt f •! and 0*8 »Mp««» 
Uv«iy (XtSsiM « 41}» Th» irib(MMic« of any variation in tha 
aonthtatancaa of thMo aoiiitioM vrith Haw aiiggoota that 
imUlM tha npoxt in aulphttrio aoid •olvant^ '^^ t ^laro la 
no indioation of oxidation or anlfonation in ohdUMroattl-
fihovio aoidU Thaoo ^HmmnmUmm azo» ho«0¥mr» oonaiatont 
i4th a olapio i>xotonatlon of tho ool«ttot to foai thoir 
oesfOopoiKliiio oonjugato Mida Phjm* in tho aolution ao 
fiailOKla0 I 
M • P Mr Aa 
Xt iMt hoHOVWTf notOMorthy that tha astant of psetonatien 
in tdphanyi araint ia Imi 9m aonpamd to that of triphMyl 
phao^hlAo thiah coaoontfiiy oonoaponte to tha dooMOM in 
70 -
• ™ ^ 
t 199 t 
6 0 -
• POTASSIUM CHLORIDE 
o TRIPHENYL PHOSPHENE 
X TRIPHENYL ARSINE 
0 0 20 3 0 4 0 5 0 6 0 7 0 
wx 10 MoU Kg Solution 
FIG 13 
t 196 i 
tlM •iMtiWMQativity of tiMi Miitcai mtm* Tiit tetic 
ionisatiiofi tsnttMit K^  of th* Mii^ieaU Mid (€^H^)3ASH^ 
hM bMA tviliittod (T«ULo • 4 0 ) HtiiiQ f<^UmAxig •vpMMiMii 
f(C^t^)3A.J 
or • " (124) 
Tilt oointoo ontlMfiy poiitMhi«rl<SOi toicoMth 
tiiohloffJUlo Olid vanodiiM tei<Miloiido hovo boon foiMd to 
fwi ln intoJUrifelo In <liloi»otil|iiiMtA« ooid ovon on hootiiiB 
upto 90^ indioottno no inUMoUon ot oU fdth tho 
ooivont* 
ffi^^Effil^fi^ 
I m t 
2 . J* B«nr» H«a« GiU«t|»i« Mid E*A* Rotoiiitofif Can* 
J« ClMn*f JSi» 1266(1961 }• 
a* I .e . warfdlngtMi And r« Ki«ntoM«t J» C^MRI, £•«•• 
2932(1960). 
4* tl.C« P«ult S*K., VMhlthtt K«C« Malliotra and s,s. 
PldiUf J* S«i« XMU RMl,t 2I&» 928(t962}. 
5* £«A« Rtbinion and J*A* Citiina» Can* Jr« ai«i*t J |^ 
1719(1968). 
6* R*J* G^U6^it and s* Waaiff J* CIMDI* SO€*» 
209(1953). 
7. jr. BaciTi R*J. QUia^ ia and a.Q. IlMapacHn« Znaxg. 
Cltam*t a» 1149(1964). 
8. E.A* RaMnaan and J . A . dxunat Can. a. Chan«f ^ 
1196(1968). 
9. S.A.A. Zaidi and Z.A. Siddiqit J . Inaxg. Nuai. 
Ch«B*f J)[f 1006(197&). 
10. S.A.A. zaidi and Z.A. Siddiqi# Aata Clil». Aaad. 
Sai* Hun9«» 22# S^7(1977). 
t 1S8 I 
11. lUB. DUX^Rt M.P. HUtet and T.C« Wadding tout a. 
ClMB* Sae*» t^ RK><1978)« 
12* S.A.A, zaidl and Z«A* $&^ktii|i» J* Xiiax«. Nud* 
CtMii«f MM 1404(1976), 
13« a*C« FauXf D«S« ohUloiit D» Kamitt and J*K« Pturit 
J* Xnax9« Nitel.* C}i«B*f JQtt 10H(I977)« 
14. z*A« Siddi<|i» rj*/i« /MMariy M* ;iaJUBf Uttfiaiah and 
S«A«A, zaidit Indian J* Ch«i*i a&&i 30(1981). 
fl». Z*A« Siddic^t N«A. AnaajTi and S«A«A« zaidit Indian 
J« ClMn,t 1M» 64(t9S0). 
I6« Z.A. Siddiqiv N,A. Anaaxi and S»A*A« Zaidi* 8i iU. 
See* Chltt* Br., I lal2» ^Ktiifn)* 
17* S,A«A. zaidi, Z«A« Si4di«|i and N*A* Anaari, AeU 
ChlA* Acad* Sci. Kung»t ^ 3^(11^77)• 
10. S.A,A* zaidi , Z.A« SidH^cii and H«A* Anaari, AcU 
Qila* Acad* Sci. Hung*, SJU 307(1978)* 
19* Z«A« Siddiqi, LutfuUah and S«A,A. zaidi , BiiU. 
See. OilB, Fr*, Jfe^ 188(1980). 
20. Z.A* Siddi<|i, Lut l ia i i^ , S.A.A. Zaidi and iC.S. 
Siddiqi, Ouii. See. Chia. Fir., U ; , 2S&B(t980)* 
21 , Z.A. Siddiqi, LtttfttUah and S . A . A . zaidi , Buii. 
Saa. Oiin. F t . , Jisda* 468(1980). 
t %99 I 
22. Z«A, Siddiqii itttl^iUalit N,A« MMuri «fid S.A.A, 
Zaidlf J* ln»itr* NUCJL* CIMB*» i2» 997(1981). 
23* iMtfttUahf Hi«0* 11it«itt A,M«U* A U Q M I I (1980). 
24* ft«J« GiU«^l« t £*A* RftbiAMii And C* S«ionoiit» J* 
Cli«», S»e.t 43^0960) . 
25. a*J« (UU»^ i« and R, Kapoort Can* J« Chtia«t ifU 
12030966}. 
26. a«J« QlU«fpi«f a, Ki|>Mr and £*A« miAmon^ c«n« 
J* Ch«ft«» £ U 1197(1966)* 
27» C«a« S«ii0«r «mS iUL«9«lt Pxec* ABMIC* A«a<l« AsU« 
®«i«f iZt 473(1912). 
28. R«J« GUi*ipi« and M,J« Mortoiiy 2ii9X9* Qiia«t jJU 
d86(1972). 
29. A, citmf lUM* KlHttA and J«M«C« TiMnpaon* Txana* 
Ftoaday Soc«» j | b 1018(1940)« 
30* Q»P» Utahinakif Z* Phyallt* Chan*! 169> 289(1934), 
31. R«J, GiUacpia and a«F« vvtiiU« Trana« Hxmdmit <;i^  &A. l a ^ M w a ) '••wwF i»aa,t 
32. a« Oglar» Oaapt. Baiid«, Jf^ 648(1883}« 
33. R.J. QiUaapia, T.E, Pml and E.A. RaHinion. J j^ 
ClM», Soc»p ^ 9083(1971). * 
t 160 I 
Urn S« HtohilMWi» lU NMUlttlliui* F* tOUt T« K«to Mid 
tA. TaiMOitt«» CHMU A i i^M A * f f»73^(t9i9}. 
a6« S«S« MifttMgty Mdl M*U KhMiMi* J« Sti* Xnd • 
>^M lift* fd(1990), 
f7« t^ Hiivtoii S ^ UF« ByiM» J , So«« UftthM TntfM 
O W N , JZ» a43(19»3). 
JS, 1C«G, Iteifc ami C*hU Dcs«i» J« S t i , Xnd* Rt3*» 2g» 
J9* W« lAO«wiwit F» U u r U and D« AvtUii* Naturot 
jyBit* ftaa(iwe)i amu Abat».» j } , asB»(f949}| 
40. E«a. Blgtiaidaon* Scianea PnogiaM* Jftp 306(1948). 
4 t . CIMU Afeatt.t ^ 8d77(19M)* 
42. J»N. MaUi i i Chtei* AliatTM 2Li 4153fliCl969}. 
43. dmu AlMlU.9 Jjft, 10418(1963), 
44* V. Falitoi? and a* Ondmak# CIMBI* Abatv.t flflU 
21194(1f0e). 
46« G»J, J^fita and a,S, ^sadahaiit J« An, Ch«a, Sa«*f 
SSk» 1760(1933), 
i 161 I 
CIMB, Soe«» ia04(l957). 
47. C* Sol«MiMt H)*0« TiiMi*» Univiirtity «f Undon* 
(19&0}« 
277(1964). 
49* &*M« Chft«k«l«ek«Jl «ntf F*£* SUff«z4» a* AA* ClMn* 
See.* |fi» 4819<1966)* 
90* £*A, risbifiton «nd J«/i« CiiwiMt Can* J* ClMn«t i lb 
171»(1968}« 
d1« J* RMdiik and ii»L» Gio«Mnrald« {!•«• Trav. Chi»«» 
86, 1127(1967}* 
IK2* T«L* Bsovfi cnci M« Kiibet»t «^ ^ « O M B . Soc*f £2i 
4179(1961 ) • 
53. l»h, atatUe and T* GiiM9n» ^» dvm* Soe«» 
2293(1964). 
94. R»J*H* Clarlt» J* LawUf D.J. Mathifi and R.S* 
Nyhaltt, J . Ch«ft* So««t 379(1963). 
99. K.F. PiixcaU and H.S. OcadOf J . An. CIMM. S O C * 
& » 919(1966). 
96. R.A. Walton* Qtiajrt. Rav. Londan* I 2 i 126(1969;# 
97. J.&. MUjia» can* J . C}i«a«» J U 79(1970). 
I t ^ I 
4670967} • 
i f * H*J« Tauftfif M*J* Mittf«y And f*P« Ci«v«l«fidt a« M« 
ClMBU So««> i2» 3600(194! ) • 
60* J* Chtttf n«G* Qiiy cfid UA« DMncaiiMii» J« Ch«B* 
So«M •97(1961)* 
6 1 . N.S* Q U I * il«H« N i l tUUt C>«^ « S4*tf4 «nd D.iV.A« 
Shftipt ^* Imt^t Hud* QiMn«» l i t 79(1961)* 
62. R*J*H* d t t l i and C*s* w i U i « U t Znocg* Ch«i*t ^ 
390(1966)* 
6d* A.Z* Pi4p6Vt J*C* MM«haU» F*B* Stute Mid vi*a* 
P«VMii* J* AM* CtMR* Se«*9 H I * 3606(1961)* 
64* S*A*A« ZAldi Mid iC*S* Siddiqi* J* XfiMV* Niacl* 
Ch«i*9 J U 066(1973)* 
66* S*A*A* Zaidit K*S* S U d i ^ Mid (MM*) N*S* Ne«X«B, 
ZndlMi J* Chvu jbf^ 209(1976)* 
66* R*J* QUi«tpi« and K*C* lbULIi»ty«f J* QMBI* Soe*t 
(A)« 1933(1960)* 
67* £»* HMhiAtt H* HoMya Mid S* Naoakuxa, C M U J* 
CtMBtt i l » 1961(1066). 
60* A* C«Ml«vaUt G* CMtqitil Mid a* CMExlut BiOl* Sac* 
ChiB. Fx.9 167(1964)* 
t 163 t 
69* C«J« ClCMttt CiMB* OoeRHRct 311 (1970}* 
tS« A«{u KitHtaiy and R«A»y« JMIM» OIMI. Ind* 
(Uii«Mi)t 722(IWI). 
73, R,C, Mai , V«P* KipftU «IMI 1C«C. MtUiStni* 4, CNM, 
SM*(A), 9127(1971 )• 
74* a.c , MMtt IUR» Pttia Md IUG« MftUiitsa* J. Xnftig. 
ma. Om^9 Mf 9da3(1972}. 
7t« nx* MMlt S,1U SliinMit K.JC* fvul M i K.C. i«aiifttn» 
3* Ziitfg* Hml9 OMIU* JUU 9iJft(1f73l)* 
7 i , 0,N,A« S l l i 9 , J, QiMU fi«««i 3lft1<l9S7), 
77. A,A« WMllft a* dhm* SM«(A)» » » ( 1 f ( 7 } . 
79* 3« OttldMMttt M N I #•&• MU t^Wf CttR» 3* OMNMf Jpjif 
9381 (19i7)* 
79« D«A« PdWMdig M«J* Stiff «fld A«A« MMlf• lil*I«« 
NlMl* CtMHU Lttt*t J» 497(1997) • 
99* P#A« 79ftt9f B«U iNMi» B«F«£* FwNtf J.H* SMS and 
F, AMMUI, J» OiMl, S««,<A), 9199(1979)* 
91* A* f^vfft J«S« MUM* Q* Ktiftiiwri and M* Lueayt 
Z* Aaavg, AUg* ClMn,» JQ2* 119(19?9)« 
I 144 t 
t » . T. i l i^MUt >*«A*ir« mm and a*J» aiUM|>i«, J. 
ifidtrt)* 
•5* C.S. AUtfatt t^ O* iitUiar aatf ft*c« ihan^iBftf c«ii« 
4* &mu9 jMU aa*ctf74>, 
•§• a* muiiMttfit J« cNiN £•«•• ift» f?citft7). 
•7 . r.ir. PMiiKtigt AMur. OMBU J«» J I » atadfoa). 
i8« R. LMtlUanl* AMU OilBM.* ft» 4mmm). 
•f . I9*ir. MUikUy Mid E«F» otgurlast a« JM* CUMI. $•«•« 
fd* J* CfHWlM^MWf H«J* OMTitt M^ J'* FMIMMP Mid W« 
QM9MRi# «l« C3MM« SMI«f tfNMI|l9tS)« 
1M« «• CMHQUMMNMIt M«<lft PtHIMBf MMl V» QMBEMNlf Jf* 
CoMl* «MI*f 9480%lv(p4#» 
f8« E« BMIMII Mid J#i>» MUJUllVtMIt CM* J, ClMM.* i | » 
^ « ! • PuiMUldf GliMU tMr^t 1^ MSI(lif73)« 
t 16d t 
fft« P* CUAtMA* J. Pmkt* etna*, 2 t l i t 33f(U79}. 
«ft« w« Tiviitbt and a* Aatthf BftwMit* ctnin** 4|, 
«M(ff3S)| CiMB« Ateteo ji2» 3B90C1923). 
97* K« fmihi Midi E» Ksttthmr* Chtm* Ab«tv*t J^U 
2990<I«2»K 
9e« R« Lt i« iU«t t ttMi UJ« S I M N H C.a* Acad* Sei. 
PwrUe I M , I40» 234(1919). 
99* M«y« KMf i «id 6.A. AXmmmw, J* CJtn* ciMia, ussE^ 
a* Ta6(t932}| Ch«&. Atety.t aZt 2496(1933). 
100* M« HMi^tMhtiii «id M» Btaidf J« An« Chtn* Sec«» 
Al» 2500(1961). 
101* M» HMptMhtiiit ftU Bcttid aiid A.H. F«inibMB» J. Anu 
OiMi. «•«•• i2» 249i(1961). 
102. M* HniptttlMiiii mtd M« Bi«iil« Chia« AbtU.t Ait 
140924(1966). 
103. M. HMpt««htin and M« Btsid, CiMm* AiMtr.t tt* 
3740f(1966), 
104. X.L« KnumMllttt CS«A. Sok«l*0llii ttOd M.A. 
B9l«v«iitMV» ChiBU Abt%»«, | 2 i 3927«(1966)t 
tt» 10330(1965). 
t IM t 
107. tii« CMffatitt h* Galas and J. I3mmgmm$ BuU* Sa«« 
I « * C» Sdnilt».Sailaafct J« d^mu Sac*, a4» I^<t871)* 
fOf* 0. Btiff, B«r*, a i i »^^ CttOI}* 
I Id* t*Q* BMrtianimlmtgia A*O*, CIMM* Akatv*, Ji t 
MM(I937}* 
111* G.P* iMrttinafcil, Cbao* Abat»*» Ji« ft3ta(1f9»}. 
1ia» U«[i* $ial«r aod UF* Audrlatlif J* AB* OMM* Saa*, 
f id , fUR* Umi, Ch«a* AlMiK., JU 4Baf(IMS). 
tl4« A*»* HUaan and A*H* Tamiay, lad* Eno* Chaa., J2» 
1412(1941). 
lift* c*U AMMf B* KitMy and s«s* BliasAiiJt AMMI oa 
CM».f aU a7f(«f77). 
114* T.c* wadri^ ii0taA and F. Kiaiitoaio» J* OMB* Sac«» 
239»(1960). 
t 167 t 
117. c*s« AU«yM M i R«c* Hwnmofif c«u J« ciitBi«» ; ^ 
3218(1974}* 
tf8« HMitf hook Of Pm»oMUvo Xnoigifilc Cii«ilotfy» Ed* 
0* Bt&mff Aootfnift ^fOMt Now If i^tkt ^Mt* I t 
pp. JiadfM}* 
119* A TMrtkeok of QiwiititoUvo Zaii«oiiltt Anolyoiot Ed. 
Z* ¥B0OjLf MMUQBIMIO G M N M • 00«f liOiMlMlf WM« Zf 
180. C.N. BoiUyt A*vt, Sohold ond F*S. Sodok» J, ciMn* 
Edu«» J U 988(t«99)* 
121* D*tl» Hnelotkotf R*S« Sttogo «id V*Z« Hook» Znox«. 
amA09 kt I K I I M } * 
t£U C«W« FSwnk Mid f^B* liOQWPOf ZBOS9* CHocsbf SL^ 
819(ffM). 
123. F.S. CMMMont £•»• GOMIIIIQ and F*F« BonUor* Znesg* 
CiMBUf i f «099(1967}* 
124. fUH. NHttaZZ ond P.iS. ToyZoVf Chon. Oonoiswt 
14f7(1«e). 
12d. N.M. Kot«yOMiiO» C*i4« MUttliki, UL. PytloMkl «id 
M.M, UlMO, J, Zll»l«. MMtl* Ghmmt MM 3199(1972). 
126. J.C. Oo^^«t J. OMBI, Pliyo*, a i i 1290(1965). 
127* H*^. Oooffvoir and C. Gmwmu J* Ara* OMBI* Soc t^ ^ 
3622(1966). 
t l«8 I 
191, IT. QmmuAt M«F* U«p«rt» ^u Pfrnm and J« .^ milU^ 
J« cum* 8«t,t 2t8a<f«M)* 
189* HMMTdf OMMif auxMU and fial—lit A«ti Qgf^Ut 2» 
IJftdfM). 
944(1907). 
1J9. J«a.F. QcuMt atmm mm^ JUMU 93(1«94}« 
Id) , {l«C«tl« avMbalHMr* J« An, Oiaa, Sa««» 2Zf 9aM(199ft). 
194. a«c» MMI» J* IU i»wrl> v,p, Kaiiiia tm luc. uonttm* 
J. XiiMg* Niiel.* ChiBvt j||» 9141(1973). 
195. F.A* VMttf 1«F*£. F i^tft J*fl« Sam MM ?• Avtoka, 
diMb CaaMMi*§ 791(1M9}» 
19&« M. l8alwnUm» P* Strttci and B« UiipcMiiarf CIMB* 
BMTtt i^b M0(I97O}. 
1J7, P»A« l ^ t t t ^tft* fiiM and F* AidMia^  Inastl* CIMB.* 
UiU l«T7(1971). 
19i. L.E. Lav^wliy J«ft« $mm and F. Atfbka* ZMHrg* Cliin«t 
11 , 43(1979). 
199. T.H. Tan, J.a. OaXtlal, P.A. Yaata, J»a« Sana, R.c« 
Thaaiiaan and F* AatolMi Can* J. chmi*, M» 1i49(1979)« 
t %i9 t 
140* F*A« YwUf J*R« Smm AMI F* A«UHI» lllMg* ClMM.9 
t4l« IHiK»fc»oit • ! rmMMUvt ZatigMMUi ChmUttft Ed. 
Q« ifMMt» A i t d i t t PtdMf NMT l^lkt ¥ii« If 
pp. 1W(ltM)« 
148. Hmdibxfc t f l»i«|MMMU¥t Xn»t«aiil« ctMnUttyt Ed* 
G. BltM»t AtadwU Pl«ttf Miw Yoilif Mil* Z# 
pp. iai( l9M)* 
143. R«C« Pttiilt J»1C* Pitti Md lUC. nai i i t idt J* XMX«« 
Nua. CIlMkf JBU 403(1973). 
144* T, SittilftUt P«K»H« Chm and A . B . PMtild* J« 
OliB* S M * 0«Jl«»yiTl«il»«» 2197(1974) • 
149* A,A* molff a« Clltm« So€«t 433(t9M), 
14$* A*c« Hmniifln^ J* fttiv» a.J* Qiu«ipl«t J«B« M U M 
• m lUA, Uttimibwfyi Zatif. ChMUt i» ld4t(f96S)* 
t47« G«A« ddll and J» UduMlf 4* M* Oittt* &•«•» |Qt» 
2927(19*7)1 iSU 4799(t9i7). 
14i. R.J. CdJUd^l** AciMwnU Ctwi* fl9t.» 4 , 2(»2(l96i)* 
149* QM» Oldii dud R«H* Still—Iwpgrt J* M* CIMB* Sd<.» 
j a , f79((f9M). 
IM« J« NmUkf (mi M«c«a* Sywuf Qiwrt* »mf«$ JUU 
292(1962). 
t in I 
Iltt« lUJ* aiUMpit and J«B* IIUM» Umw^* Chm^^ jU 
isa* R,J« O&UMpU aad 1U0« MtUwiitt Xittsg. Clwi,t I t 
I94« J«ft« StnlMr Mid J»L« Ctewwy» Can* J« OMMU* i f t 
ISft. R*J* OIUMpft** K* oythl and G«P. Pas* Inasg* ai«i«t 
IM. R.c« Paul* V»P, KifiUav 4.1C* Piori and K.C. Mailiatsa» 
J* CUM. ia«.(A)» 213at(f971)« 
tar* Pitgiaaa in Znai<flNMii« Chaniatey* M* F.A» Cotton 
Xataiaaianaa PabllMtarat Int* NM Yiasli* VM» 2f 
pp« 4ft(1«M) and tafaianaaa ttmeain* 
I98« Afdvanaaa In lmxgiud» dianiaUy and Radlo^iMiatiyf 
Ed« H«Jf« Baalaiia and A.G* stiaip Aaadania Pioaa* 
Now irSMk* \M« •• pf»« a43(1fM}. 
IM* lnai«attU syntiiaaiaf Sd« if«c. PainaUiia» MOQMP* 
KUl Book caapanr Zna« Ntw Yiaifc* VM* XX* 
pp. 147(194$)« 
1^* Hand liaok of Piagpaiativi Xn»t9«ii« CiMKiatcy Ed* 
Q« Baanat AoadMla Ptaaat Naw KtMtkt ¥»l, X* 
pp* ai7(lfM)» 
t 171 t 
161. Zat«9«iit 8yiiliiMi»t ^^ V9«c* fmamliim$ monm* 
t o i l BMk GmiMny l i i t«t Nm? Vitfct VML, XZt 
f«a* A«A« KttHMiilw ani Y!i A* FlaXteVf J« Otn* Chan* 
U,S*S.fU» Si0 9S3(l«H) (EBQlitil TMfM«)t OMB* 
f43, HMid.<'hedk 9i Pt9p9imUm Xii»i«afiit OwnisUy E4* 
pp. t9 i ( l9M)* 
169. A.Z« P«p»V AMI £«IU S^n»»t J» An* OMBI* SO««» 
1M. E« Cottont J* Aa« ctMBu 8o««» 2Z» ^SMUIfOd)* 
167. lt*E« PiMli ami T.C* {iMMHiigtwif J* OMA, Sac.t 
f3l8(fW)« 
